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THE WEEK IN IRON CIRCLES. 





Crop reports, upon which so much depends in all lines 
of business, and not least in the iron and steel indus- 
try, are as fickle as April weather, these days. Each day brings its 
conflicting report, which no doubt has the desired effect upon the stock 
markets, but the fact remains that business goes on as usual, and there 
is scarcely a line of industrial enterprise that is not well employed. 
While there has been little change in Western pig iron markets 
during the past week, the strengthening tendency is still felt in all 
directions. Our advices from Chicago are to the effect that Lake 
Superior charcoal iron is in fair demand; an advance of fully 50 
cents per ton has been established over the prices made to large 
consumers recently. The sales of Southern irons are quite numer- 
ous, and at the full market prices. The situation is encouraging to 
manufacturers, and everything points to a better state of things in all 
branches of business. An improved condition of things has been 
manifest at Cincinnati the past week by increased sales, a firmer 
price and a generally better tone to the market. The firmer price 
attaches more particularly to rolling mill grades, which are closely 
sold up to a considerable extent, and contrrcted ahead, although 
produced in their usual qnantity. Foundry irons participate in the 
better demand, but are irregular in price and closely contest all large 
orders. ‘The nature of the buying indicates that the large consumers 
are preparing for a heavy Fall and Winter business, and points to a 
healthy condition for the iron trade. At St. Louis there has been a 
gradual strengthening of the tone of the market, and sales are made 
more freely at an advance of 50 cents to 75 cents perton. During 
the past week quite a number of sales of 200 to 500 tons are reported, 


General Features. 


As the pipe works and other large consumers are well supplied, the 
transactions are for comparatively small lots. There is a scarcity of 
Southern soft irons, and the furnaces have advanced prices $1.00 per 
ton. Indications continue favorable for a good business this Fall in 
nearly all lines “of trade in the Southwest. Louisville reports: 
Some agricultural concerns have laid in a supply of the different 
grades, which is about the only feature of importance in the local 
field. Inquiry, however, from the outside is fairly good, and the 
volume of business would be larger if furnace companies would sell 
more liberally. This has been especially the case with Southern 
coke irons, which are offered in light supplies at present. The 
cheaper grades of charcoal iron have shared a fair portion of the 
week's business. Shipments on orders previously booked are heavy, 


and collections have been large. Our Detroit correspondents (W. F. 


Jarvis & Co.) write: ‘ There is little change in the market since 


our last report of a week ago. Considerable buying has been done, 
especially of Lake Superior charcoal, but the majority of sales have 
been for small quantities. Several furnaces of both coke and char- 
coal, have advanced quotations, thereby practically withdrawing from 
the market, most of them being entirely sold up for the next sixty 
days, and not desiring to sell for longer deliveries at prices other fur- 
naces will accept. We report a steady and firm market.’ We are 
pleased to report that, at Pittsburgh, there has been a constantly 
improving tone to the pig iron market since last report, and prices 





have stiffened up accordingly. Forge iron is especially active, at an 
advance of twenty-five cents per ton, and some parties who are well 
sold up are holding off for higher figures. 


Continued heavy shipments, far in excess of the cor- 
responding period of last season, are the principal 
characteristics of what may well be called a prosperous time for ore 
producers and sales agents, as well as for the vessel interests. The 
condition of the ore trade from the day of its opening, ninety days 
ago, has been told so fully and in detail, that what remains is of but 
proportionally little weight, compared with the gigantic volume to 
which the ore business has attained this season. Asa genefal thing, 
the mines are sold up, the odds and ends distributed over the entire 
mining region being of such a heterogeneous character as to make 
further sales impracticable; but along with thirty or forty two- and 
three-thousand ton lots of non-Bessemer ores, there are still some 
larger quantities of standard Bessemers to be had, which will find a 
market without any trouble. There is, for instance, consider- 
able Ashland ore unsold, and its owners do not seem to be in any 
hurry to part with it. Some time ago, when other ores of the same 
grade were sold at $5, Ashland was held up to $5.25, and it is there 
still—what is left of it. There is also ten to fifteen thousand tons of 
Republic left at $5.75. Among other ores yet in the market is some 
Aurora and a little Brotherton, last quoted at $5.25, but for which 
the owners decline to make a price at this time. Vessel freights are 
holding up steadily, and for the present no advance in charters is 
anticipated. The coke question is one which will soon again interest 
the trade, owing to the threatened strike to go into effect to-day. 
The stagnant condition of trade, which for many 
months has depressed the market, is giving way to a 
slight ripple of improvement, and the market is exhibiting unmis- 
takable signs of a healthy betterment. Not that any general advance 
can be reported, but furnace-men, in view of the many inquiries, 
feel justified in asking a quarter more here and there, as the case 
may warrant it, and they generally get it. It is the consumers who 
now appear as anxious to buy as the producers were a little while 
ago to sell, and this reversed condition of affairs necessarily contrib- 
utes to the changed aspect of things. There is great demand for pig 
iron, more especially for long future delivery, but the wants of con- 
sumers seem to call just now for the best qualities of foundry and 
forge irons only. Indeed, mill iron does not seem to be made fast 
enough, and in price it is barely a dollar below a No.1 foundry. 
Three firms booked on Tuesday of this week 5,600 tons of orders, 
and the business of the week will easily double that figure. Besse- 
mer pig sells at from $17.50 to $18.00, and is in excellent demand. 
Little is heard of Southern iron, which so recently came into this 
market, and the increased railway tariff is likely to retard that class 
of importation in the immediate future. 


Iron Ore. 


Pig Iron. 


A sharp advance is noted in bar iron, which, selling 
very closely at $1.60 at the mills, can not be bought 
here in car loads at less than $1.65, and out of store at $1.70. To the 
average consumer this makes an increase of $2a ton. The demand 


Merchant Iron. 


is strong, and trade brisk. Sheets, especially in the thinner gauges, are 
very scarce, the mills asking fancy prices for reserve stocks. No. 24 
easily brings $2.85, and No. 27, $3.10. There is also quite a good 
deal of inquiry for the heavier gauges of plate, especially Nos. 6 
and 8. 
ae oe An advance in bar iron is sure to bring with ita rise 
in old American rails, and $23 is about the lowest 
price for which that commodity may now be purchased. ‘There is 
little demand for railroad scrap of all grades, but two sales are re- 
ported of selected axles at $24 and $25, respectively. Car wheels are 
not much sought after, the last quotations being $17.50, 
There is a marked falling off in the wholesale trade, 
usual at this time of the year. Locally, there is still a 
fair demand in shelf goods and builders’ materials. Denuded of the 


Hardware. 


mystery of averages, cut nails are worth $1.80 in car loads for iron, 
and ten cents more for steel. 











A MARVELOUS GROWTH OF TONNAGE. 
The following table of per cents. of increase in the traffic on the 
chain of Great Lakes, for the period from 1882 to 1887, will no doubt 
be of interest from an economic and commercial point of view: 
Per cent 


The number of vessels increased. 
Memiatered COMMAS Of VESREIS. INCTOEABET,.... cc crciicvicis vavccerssceceveessebecs costes GO 
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Greeeerer - jj  j.  .. —_ ">. ‘eaibriteseswiasealepnneuksassprvencevensteateccted 407 
Iron ore carried - apaeaae Wabeieaieycaniawe waewevesSneussuavinc ees 


Lumber carried 
Copper carried 


cease ev eseeeccerececcess 3 


Has the growth of vessel tonnage kept pace with this marvelous 
increase? Despite the fact that $12,000,000 worth of new vessel 
property has been set afloat on the lower lakes within the past two years, 
there are those who believe that there is still a pressing demand 
for tonnage of modern construction, as witness the recent orders of 
the Minnesota Iron Company to Cleveland ship-builders for four 
steel steamships, and by the Lehigh Valley Transportation Com- 
pany for two more boats for their splendid line. It is not sufficient 
that the lost tonnage of each season should be replaced, or that ob- 
solete vessels should give way to those of more modern construc- 
tion; there is, besides, a great and growing demand for vessels to 
carry the immense annual increase in freight destined for lower lake 
delivery. Herein is the basis for great hope for the future of our 
ship-building industry. 





THE NEW MYSTERY OF RAILWAYDOM. 


While interest has been concentrated upon railway developments 
in the South and Southwest, a new Mystery has appeared upon the 
scene. Not content with spanning the continent to the north of 
us, it has begun a systematic arrangement with connecting lines 
penetrating the United States from the Northwest, with the evident 
intention of reaching out toward the seaboard, until its five iron 
fingers grasp, respectively, the great seaports of Montreal, Portland, 
New York, Philadelphia and Baltimore. Already it controls the 
great entrepots of the Northwest: Duluth, St. Ignace and Gladstone, 
and now the question arises, Where will it next strike? Given: a 
great railroad system controlling the immense traffic of the North- 
west, as well as the chief shipping ports of the Lake Superior region, 
what lower lake port will furnish it the most direct route to the sea- 
board? Naturallv, Buffalo and Cleveland will first attract attention, 
and that each has strong claims for recognition there can be no doubt. 
A study of the map, however, brings out some interesting and im- 
portant facts regarding the situation which have generally escaped 
attention. 

It need hardly be said that distance is an important factor in all 
that concerns commerce and marine transportation with the Northern 
latitudes of the great lakes of Superior, Michigan and Erie. With 
only six months of navigation, it becomes a vital question, How can 
the water distance be reduced toa minimum? The vast improve- 
ments made of recent years in vessel construction have done much to 
solve the problem, yet the fact remains that nearly a thousand miles 
of water intervenes between the shipping ports of the Northwest and 
Buffalo, requiring an expenditure of time and fuel in reaching destina- 
tions at once annoying and expensive. If we seek for a material 
lessening of distances, as well as a more direct route to Atlantic 
ports, we come inevitably to Cleveland or Sandusky. While local 
considerations might induce us to an immediate advocacy of the 
former port, a study of some of the claims of the latter presents sev- 
eral points of extreme interest. The following table of distances will 
serve to elucidate the question : 

COMPARATIVE 


DISTANCE TABLE. 


MARINE. 
From— To 
Sandusky. Bu ffalo. 
Sor miles. 997 miles. 
399 556 *“ 
450 le 666 


St. Ignace 





RAIL FROM SANDUSKY. 


Via— 


To— 
New York. Philadelphia. Baltimore. 


Lake Shore and New York Central, etc..............cccssessoees 689 miles. 679 miles. 665 miles. 


Ashland, O., Erie Railway ............ a anenessesenecesnnensessoseeses 715 S14 : 
Loudonville, O., Pennsylvania Railroad.................c0008 573 ae 555 en 562 
Coshocton, O., Pennsylvania Railroad...............ccccccescees ah 595 fp 572 


road from Sandusky via Ashland to Coshocton, which is now under 
way. ‘Taking the water journey alone, the distance from St. Ignace 
(Straits of Mackinac) to Sandusky, 369 miles, can be made in less than 
half the time it would require to move a vessel to Buffalo. Not only 
this, but larger vessels can be utilized between Gladstone and St. 
Ignace than can be used from Duluth, owing to the navigation of St. 
Mary’s River and the Sault Ste. Marie Canal, which limits as well as 
governs the draftof water. Finally, Sandusky js free from the north- 











east and southwest winds which are so detrimental to rapid egress and 
ingress at Buffalo. 

At this stage in the development of our lower lake port facilities, 
when the work of straightening the channel at Sandusky is being 
vigorously prosecuted and the various projected terminal and railroad 
improvements at that port appear to be on the point of materializing, 
comes the important inquiry, Has the Mystery of Railwaydom any 
interest in these matters? As we have said, its connections penetrate 
to the grain ports of the United States; and even now it is knocking 
at the gate of Council Bluffs and Omaha, looking to the Southwest, 
whilst in the East it has boldly approached the Niagara River and 
will leap this barrier into the arms of the Delaware & Lackawanna 
Road, and thus enter New York harbor. Has it any plan for a great 
midland route, connecting with all the trunk lines, enabling it to 
reach the whole Atlantic Seaboard by the most direct and reliable con- 


nections by rail? It may beso. Who knows? 


While we are giving the South all due credit for her wonderful 
advances in the manufacture of iron, it may be in order to remark 
that Ohio and the Central West are still on deck. The figures of 
the American Iron and Steel Association, to which reference was 
made in our last issue, showed the product of the Southern States 
for the first half of 1889, in comparison with the last half of 1888, as 
follows : 


States—Net tons. Second half of 1888. First half of 188g. 
PRUNE as.4 ty cs accnxds ve csavuneSoantasenssactovess 279,796 364,346 


West Virginia : ; 
Oo cncsncs ancuianvenseucceurescsiaswikene= - 35,523 23,865 
PORN oc -os cab au siachonce sovesuabsen esvensielacvenias 15,73 





1 IEEE eRe See An aes pee ee ene nes 647,006 744,619 

From the above it will be observed that the growth of the South- 
ern States in the production of pig iron in the first six months of 
1889 is confined to four States, and that each of the other five States 
show a decrease. 

Now let us turn to the Central Western States. The production 
of Ohio, Indiana, Illinois, Michigan, Wisconsin and Missouri, in the 
last half of 1888 and the first half of 1889 was as follows: 

States—Net tons. 
RN soe ests ; 
EET 7c = 806 
ETS Ie ETE oi eek tes eat 2.152 
EN vi fase<cas ss vasennsvassasiaconad ocsanensavas 


Wisconsin iiniaban lize toned 
PET gc snl oxo ice-cemanabeauceaukuaseuicnes cee 30,99 42,7905 


Second half of 1888 First half of 1889. 





Total ‘ 1,1 5° 

It may sound strange to say that Ohio produced, in the half year 
just closed, nearly as much pig iron as the entire South, even with 
the notable increase in that section, but so it appears from the 
official returns. As for the five Western States mentioned, their 
production was one and one-half times that of the nine Southern 
States, given in the first table. Of course it can truly be said that the 
South is only a recently entered competitor in the iron markets of 
the country, and hence her record is all the more surprising. ‘True, 
but at the same time it should not be forgotten that the Central West 
is quietly doing a great deal better, while Pennsylvania is so far in 
advance that nobody thinks of relegating her to second place. 





Ovurk London exchanges contain the prospectus of the new “ tin- 
plate trust,” which has acquired three of the largest works in Wales. 
The share capital of the new syndicate is (in round numbers) $750,- 
000, with $600,000 5 per cent. debentures in addition. The purchase 
price was $1,023,250. The three firms represented in the deal are: 
Messrs. E. P. and W. Baldwin, of the Wilden and Swindon Iron and 
Tin Plate Works, established in 1848; Messrs. Hatton, Sons and 
Company, of the Bradley and Broadwaters Iron, Steel and Tin-plate 
Works, established about 1833; and Messrs. Stephen Thompson and 
Company, Limited, of the Manor Iron and Tin-plate Works, estab- 
lished by the late Stephen Thompson in, 1876. The average annual 
profits of the three firms collectively are put at $83,385. 

THE iron trade has been “ revolutionized’ so many times that 
it may be well to take in gradually the wild statements which have 
recently come out of the Wild West, in the latitude of Chicago, 
about rolling molten metal. That some really wonderful results 
have been reached by this new process, had been duly chronicled by 
the technical press long before the daily papers got hold of it, but 
we are not yet prepared to believe that steel rails can be manufact 
ured by it, and that at reduction in cost of $10 per ton. We would 
advise steel rail manufacturers not to throw away their present 
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plants until the Chicago reporter looks into the matter a little more 
closely. 





Owners of American steel plants are advised to put up light- 
ning rods tipped with gold—gilt-edged, as it were—if they would 
have British capitalistic lightning strike them. 





Our Philadelphia contemporary, /rovx, shows immense improve- 
ment under the new management. ‘The days of poorly printed trade 
papers seem to be rapidly passing away. 





THE BOOKWALTER-ROBERT STEEL PROCESS. 


ARMY AND NAVY JOURNAL. 

Some months since, a brief mention was madein “ Ordnance Notes, ” of the 
circumstance that ex Governor James W. Bookwalter had purchased in France 
the patents of an improvement upon the Bessemer system of steel production, 
and was about to install at Springfield, O., a small plant, with a view to intro- 
ducing the process in the United States. Recognizing the characteristic 
desire of a clever business man to avoid publicity as to an enterprise during 
its tentative stage, no further allusion has been made tothe matter; but the 
development has been so creditable to the American exploiter, and the results 
secured are so important to the steel industry, and of such essential interest 
to our readers, that we very gladly publish such facts as have come to our 
knowledge. 

The very important improvement upon the Bessemer principle of produc- 
ing steel in converters, known in the United States as the Bookwalter-Robert 
steel process, should be credited originally to Mr. Gustave L. Robert, manag- 
ing director of the steel works at Stenay, in the Department of the Meuse. 
The Stenay Works has a European reputation for general excellence of output, 
and especially for the perfection of its castings as to material and quality. 
Steel rails being a large integer in the yearly production, the expert head of 
the establishment has naturally given constant attention to his Bessemer plant, 
with a view both to improving the standard of product and economizing in 
the details of the process, so that the invention is the legitimate outcome of 
long-continued, serious study, and not, as often happens, the inspiration of a 
lucky moment. As one writer upon the subject remarks, impressed by the 
obvious simplicity of the improvement, it is nevertheless ‘the only wonder 
that he never thought of it before.” 

While the molten iron is undergoing its change into steel, in the Bessemer 
converter, it is known to many of our readers that, though separated from the 
furnace in which the melt was effected, the heat to which it is subjected is not 
only continued, but increased by the forced admission of oxygen from the 
atmosphere into the metal bath. This oxygen enters at the bottom of the 
converter, by a forced blast, through tuyeres having direction perpendicularly 
upward, through and against the mass of metal in fusion. The tendency of a 
forced blast, acting normally against a mass heavy, unyielding and incompres- 
sible, in thus forcing its way upward, is to violently agitate the whole body in 
a single and uniform direction, with the natural effect of segregating impuri- 
ties and resisting anything like homogeneous conditions. This feature of the 
forced blast, while it has been the essential property and characteristic of the 
Bessemer process, has also been its defect—a defect which has limited its 
possibilities to rapid and relatively cheap production of one type of metal only. 

The improvement, which Mr. Robert's extended practical experience and 
receptive observation have suggested in the Bessemer process, touches essen- 
tially the faulty disposition of the forced blast; instead of arranging a battery 
of tuyeres at the bottom of the converter, he admits the blast upon its side, 
horizontally with the upper surface of the melt. Thus the oxygen, impelled 
with great force, enters the converter at the edge of the fluid mass and 
similarly agitates it with great violence, but, so far from a segregating effect, 
creates homogeneity, by first banking up the slag and other impurities on the 
top and against the opposite interior of the converter, and coincidently caus- 
ing a rotary motion of the melt, throwing it over and over ina circle as long 
as the blast is continued, and exposing every part of the metal to the influence 
of the air. Practically, this is a more perfect puddling process than can be 
operated by manual or mechanical means, and it must not be forgotten that 
Krupp vaunts his puddled steel as the best factor of the crucible charge for 
his heavy gun castings. 

It is not necessary to detail the chemical action upon the molten metal, 
which succeeds the entrance of the oxygen, the decarbonization being effected 
the same as if the blast were admitted at the bottom of the converter, and the 
ferro-manganese added similarly at the conclusion to re-carbonize the melt. 
The heat created by the absorption of the oxygen is, however, considerably 
more intense than under the conditions of the ordinary process. This pro- 
duces two very important results; the period of conversion, averaging half an 
hour, is shortened several minutes, and the fluidity of the metalis much more 
perfect, an unquestionable incident to its greater homogeneity. This perfect 
fluidity is so pronounced that, in its quiescent state, the melt retains its con- 
dition for a considerable time, and can be poured with great deliberation into 
the ladles of various capacities and out of their nozzles into the moulds or 
other receptacles, without leaving “skulls,” and with all the lambent flow of 
cast iron. 

It is well known that Krupp utterly discredited the qualities of Bessemer 
steel for any other uses than rails and constructive appliances. In the recent 
volume, ‘“ Krupp and De Bange,” translated from the French of Monthaye by 
Major Michaelis, U. S. A., Prof. Fremy, the great German authority on gun- 
metals, is quoted as follows : 

“Can this metal be used for guns? This question is of great importance 
to ordnance officers, for Bessemer can be made cheaply and quickly—import- 
ant considerations now-a-days. But the structural applications of Bessemer 





steel have a limit, and I confess I dare not recommend its use for gun-metal. 
I have experimented a good deal with the converter, I have watched its work- 
ings for many months, I know how a low and strong metal can be obtained; 
still, I must say that this process, so simple, so direct, yielding almost at once 
large ingots of steel, does not yet guarantee that constancy of product so 
absolutely essential in gun-making. Many things combine to make Bessemer 
irregular, and the converter does not permit the same examination of ingre- 
dients as does the crucible. As regards impurities in the iron,it must be 
borne in mind that the charge is treated less than half an hour, consists of 
tons of metal, and that consequently the time must be too brief to insure the 
complete elimination of anything injurious to strength.” 

“We thus see,” says Monthaye, “how Fremy disposes of Bessemer as a 
gun-metal, but we must in fairness add, that this opinion is accompanied by a 
proviso, a prudent precaution against what the future may have in store for 
us. ‘By continued careful study of the Bessemer process, I have no doubt but 
that the serious defects described may be overcome.’ ” 

The results of the Bookwalter-Robert improvement—though we do not 
pretend to say they have absolutely overcome the defects suggested by Prof. 
Fremy—certainly seem to be flattering approaches in that direction. Gov. 
Bookwalter has had but a few months to develop his enterprise in; yet he has 
set up his plant and produced in a Bessemer converter specimens of steel of 
a uniformity and excellence of standard, and suited toa variety of uses, that 
are certain to change any old or preconceived ideas of the possibilities of 
Bessemer. Instead of a metal, which never could be forged, but only rolled, 
and which was only available for rails, beams, etc., he shows the most perfect 
castings, admirable for sharpness and finish, bars of tool steel of the finest 
temper, horse-shoes, axes, and, in fact, a variety of instances .of usefulness 
more comprehensive than has been credited to the average open-hearth 
product. The following figures from atest of a bar rolled directly from an 
ingot are significant as to the qualities of a gun-steel, though the test was 
made at an early stage of the production in this country. 

Carbon, 35; area of cross section, .18; breaking load, 18,800 lbs.; tensile 
strength, 101,000 lbs.; per centage of elongation, 25.6; per centage reduction 
of area, .50; elastic limit, 60,000 lbs. 

A mill steel, carrying less than .o5 of carbon, similarly tested, gave the 
following report: 

Elastic limit, 35,600 lbs.; tensile strength, 59,000 lbs.; elongation, .44 per 
cent.; reduction of area, .67 per cent. 

The maximum capacity of the Bookwalter-Robert mill, at Springfield, is 
1oo tons of metal per day. At Detroit, the Michigan Steel Co.,a reorganiza- 
tion of the old Detroit Spring-steel Co, has adapted its Bessemer plant to the 
production of steel by the improved process, and is able to turn out 200 tons 
during the 24 hours. The Chester Steel Casting Co., of Chester, Pa., one of 
the best-known organizations in the country, is also making such alterations 
in its plant as are necessary, with a view to an output daily of 100 to 150 tons. 

The relative economy of the new process, in comparison with the old Bes- 
semer, is a conspicuous feature of the Bookwalter-Robert improvement. 





The Steel Rail Situation. 

The demand for steel rails has been quite steady for several weeks, and 
the mills are now in such condition that it is difficult to place orders for deliv- 
ery earlier than September. Negotiations are pending for further lots, and, if 
projected railroad schemes now maturing can be financed, some large orders 
would be in the field. Uptothe tst of July, the manufacturers reporting to 
the Board of Control had booked orders, since January 1, for 963,550tons. The 
one mill outside of the Steel Rail Association, the Allegheny Bessemer, very 
probably sold enough rails to make the entire quantity sold at least 1,000,000 
tons. Thetrue criterion of the condition of the rail trade, however, is thc 
quantity shipped. The following table shows the tonnage of steel rails, 
weighing 50 pounds per yard and upward, shipped by each mill from January 
I to July 1, on account of 1889 allotments, as reported by the Board of Control: 


Mills. Tons. 


Illinois Steel Co. (North Chicago, Joliet and Union combined).......139,574 
Edgar Thomson 34,7 

Scranton 
Lackawanna 
POURING UNITND 50: onsnce’ ccumbuspudorwaparaueeeteasn saiusbesuadnesevaasabaxsxshtoasiaenses banphices 45,877 
Pennsylvania 
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ES. ovcseseancannxe . eckeneccentcéccugene 


To this total the shipments of the Allegheny Bessemer would have to be 
added to get the entire quantity for all the mills of the country. Even then, 
the total would fall short of 575,000 tons. The sales, up to July 1 of last year, 
were 934,987 tons, and the deliveries 585,558 tons. The year previous upto the 
same date the sales were 1,695,055 tons, while the shipments were 907,351 tons. 
These figures clearly illustrate the different condition of the rail trade this 
year. Prices at present range from $27.50 to $28 at mill.—{Iron Age. 





A Monument to America’s Greatest Engineer. 

The New York -ugincering and Mining Journal says: “It will be recol- 
lected that some time subsequent to the death of Alexander L. Holley, the 
American Institute of Mining Engineers, the American Society of Civil Engi- 
neers, and the American Society of Mechanical Engineers raised a fund of 
$10,000 for the purpose of erecting a suitable monument to his memory to be 
placed in one of the parks in this city. A bronze memorial bust was decided 
on, and the making of the design was entrusted to Mr. J. Q. A. Ward, the well- 
known sculptor. We are glad to note its approaching completion. About a 
week ago it was successfully cast by the Henry Bonnard Bronze Co., in West 
Sixteenth street, this city, It is now in the finishing shops, and when com-, 
pleted, will be dedicated with appropriate ceremonies by the three societies.’ 
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THE ELECTRIC ROAD AT THE THOMSON-HOUSTON FACTORY. 

A need of better facilities for the handling of supplies and products in 
large manufacturing establishments has led to the adoption of the electric 
motor as shown in the accompanying illustration. A greater part of the large 
mills being supplied with electric lighting systems, renders this an easy matter, 
and it is safe to predict that before long the electric tramway will come to be 
considered a necessary feature in mill equipment. The Thomson-Houston 
Electric Co. has already equipped several tramways, and has contracted for 
others which will soon be put in operation. The tramway car at the com- 
pany’s works, in Lynn, Mass., is used for carrying heavy machinery to different 
parts of the factory, and 
its use permits the hand- 
ling of apparatus with 
much greater ease, in less 
time, with less labor than 
could possibly be accom- 
plished by any other 
method. The car is 
equipped with two three 
horse power motors, and 





easily carries up a grade 
of 13 per cent. a load of 
5 tons, while from 8 to 
10 tons can be carried on 
a level. The motors 
receive their current 
through an overhead 
wire from one of the 
generators in the fact- 
ory. 

ACCORDING to a cor- 
respondent of the dr/i 
san, a simple plan pre- 
venting sheet iron stacks 
from rusting is as fol- 
lows: If before raising 
the new chimney, each 
section, asit comes from 
the shop, be cea’ed with 
common coal tar, then 
filled with light shavings 
and fired, it will resist 
rust for an indefinite 
period, rendering future 
painting unnecessary. 
n proof of this he cites THE ELECTRIC ROAD AT THE 
a chimney which was erected in 1866, treated as above described, and 1s to-day 
as bright as it was the day it was raised, whithout having a particle of paint 
applied since. The theory by which he accounts for this result is that the 





one-half to four and one-half minutes to undercut five to six feet deep, three 
feet wide. The machine can be handled easily by the two men required to 
run it. Will cut in either the coal or in fire-clay bottom, if desired. Will 
undercut from 600 to goo square feet of floor per’day of ten hours. The 
machine is simple, strong and compact; a man of ordinary intelligence can 
understand and handle it with a few days’ instruction. All parts being made 
from templets, are interchangeable. 

The Shawnee & Iron Point Coal & Iron Co,, Shawnee, Perry county, O., 
are now operating with these machines, and are lighting their mines and 
hauling their coal by electricity. 

The manufacturers of these new coal mining machines are the well-known 
Jeffrey Manufacturing 
Co., of Columbus, O. 
They have been experi- 
menting on this new 
departurefor the la.t 
three years, and are to 
be congratulated on their 


final success. 


THE Commissioner 
of Patents has just de- 
cided on the final appeal 
the case of the patents 
on the cast steel car 
wheel, in favor of the 
Fowler Cast Steel Car 
Wheel Co., of Chicago. 
The decision affirms that 
of the Board of Exam- 
iners and of Examiner 
of Interferences. It is 
said that after the Fowler 
wheel had been publicly 
produced,the Pittsburgh 
company began produc- 
ing car wheels of a sub- 
stantially similar charac 
ter, and by methods 
secured under the Fow 
ler patents. The Pitts- 
burgh cempany subse- 


V became the 


Beach, of Cleveland, O, 
who had before received 


certain letters-patent, 


THOMSON-HOUSTON FACTORY. 


pertaining to car wheels 
of adifferenttype. The Commissioner in his decision says that an interval of 
nearly four years had elapsed between the abandonment of the claims of 


Beach's first application and the filing of the application involved in this 


coal tar is literally burned into the iron, closing the pores and rendering it | interference. Meanwhile, Fowler had conceived the invention in controversy, 


rust proof. 





A NEW ELECTRIC COAL MINING MACHINE. 


The use of electricity is fast superseding other means of transmitting 
power. The ease and facility with which it can be conveyed, and the safety 


= a = 











reduced it to practice, entered upon the use of it on an extensive scale, and 
applied for and obtained a patent. Therefore, the decision was rendered in 
favor of the Fowler company. 

EVERY one of the intelligent readers of THE IRON TRADE REVIEW, even 
though learned in electric lore, should be interested in President Henry Mor- 





A NEW ELECTRIC COAT MINING MACHINE 


with which it can be used, demonstrates the fact that elec tricity is the best and 
most economical power to use in coal mines. 

In this age of progress, coal mining machines for undercutting, power 
drills for drilling, electric motor cars for hauling, and mines lighted by incan- 
descent electric lamps, will soon be in use by the most progressive coal mine 
operators. 

The Jeffrey electric coal mining machine, which we illustrate on this page, 
is run by an electric motor, attached direct to the machine, using not to 
exceed a pressure of 220 volts. This voltage is pronounced by expert electri- 
cians as perfectly safe from any injurious consequences. The machine runs 
quietly and steadily; does its work rapidly, taking an average of three and 


“ 


ton’s article on “ Electricity in Lighting” the third in the series, which was 


begun in the June issue of Scrvduer's Magazine. Professor Morton takes the 
reader with him into the great factories where the dynamos and glow-lamps 
are actually made, and entertainingly explains the process. Many of the 
illustrations are from photographs taken at the factories while the men and 
women were at work. 


SUNSET Cox: “ Last year our corn crop was 2,cco,c00,coo bushels. It was 
raised upon 75 672,763 acres. It would require 3 Ooo ears, with over 60,000 
locomotives, in a train to draw it to the seaboard. It would take a year to 


pass such a train through Chicago.” 


a 
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AMONG THE IRON MINES. 


Lake Superior Mining Notes: 
MENOMINEE RANGE. 

The Commonwealth’s new “swamp” find has been almost entirely uncov- 
ered, only one corner remaining to be stripped, and this will be finished in 
about ten days. Three hoisting derricks are in position, one of which has 
been in operation during the week, another one beginning the work of hoist- 
ing ore yesterday, and the third, which is now employed in the work of strip- 
ping, will be taking out ore in a week or ten days. Twelve hundred tons of 
ore have already been taken out of the pit, but at least 6co tons per day will 
be hoisted when all the derricks are brought into use.—[Mining News, Flor- 
ence, Wis., July 27. 

Capt. W. R. Calhoun has lowered the water eighty feet at the Caledonia, 
and now that he has a new boiler in place, expects to have the remaining 
twenty-five feet of water pumped out by to-morrow night. He is now explor- 
ing in the vicinity of the mine, and is sinking two or three test pits on the 
ledge. As soon as the mine is thoroughly cleaned up, drifting will probably 
commence with a view of locating the vein.—[Mining News, Florence, Wis. 

The Ludington mine is sending out from 4oo to 500 tons of ore per day, 
and if nothing unexpected occurs, should continue to do as well during the 
remainder of the season. The diamond drill work has been fairly satisfactory, 
and the two unopened levels of A shaft, the roth and 11th, will be opened out 
at once, and the sinking of the shaft continued. The ground around No.1 
shaft at the upper levels continues to settle, and it will be necessary, as soon 
as the shipping season closes, to do considerable work in the shaft.—[Cur- 
rent, Norway, Mich. 

We learn from the Norway Curren? that the crosscut at the Aragon has 
been driven twenty feet across the ore formation, with seventeen feet in clean 
ore on each side of the crosscut, the west side being jaspery. Samples of the 
ore have been analyzed, giving a high percentage of iron with only a trace of 
phosphorus. Contracts have been let to sink the shaft another lift and to 
drive east in the ore. The crosscut will be continued until the hanging wall 
is reached. A drift is to be started soon. 

Exploratory work will soon be commenced on the west half of section 25, 
13 35, just north of the Stambaugh mine. It is expected that the Stambaugh 
vein extends north along the river into the property. 

GOGEBIC RANGE. 

The Germania has three shafts, all working, and is raising from 500 to Soo 
tons of ore daily. No. 3shaft has now reached a depth of 580 feet, and No. 4 is 
down 300 feet. New shaft houses are erected over both of these that are ad- 
mirably arranged, each having, besides the ore pockets, a large rock pocket 
holding 48 tons, so that only one lander is required and the taking away of rock 
is greatly facilitated. The shafts are all connected by a drift that is now 1,300 
feet in length, all in an excellent quality of ore, the width of vein running from 
20 to 50 feet. The Germania opened the season with a stock pile of 10,000 tons 
of ore, 7,000 of which still remains, and has shipped so far this season 43,000 
tons.—|[Pick and Ax, Bessemer, Mich. 

The Newport & Lake Superior Land Co., which has recently taken pos- 
session of the Iron King mine, has changed the name of the mine to “ The 
Good Hope,” and the property is again being worked. 

MARQUETTE RANGE. 

Joseph Kilpatrick has struck a vein of fine ore to the east of the Volun- 
teer mine. A diamond drill has been searching for the vein for some weeks 
past. This is encouraging and bids fair to be of considerable importance to 
the Cascade range. 

The Pittsburgh & Lake Superior Iron Co. has been doing some extensive 
exploratory work, since a recent sale of a portion of the property, and from 
present indications will soon have other and large mines to sell or work. One 
of the drills being operated on Section 29, a short distance east of the office, 
penetrated a body of clean ore 286 feet from the surface, on an angle of 60, and 
passed through 27 feet of it, and then through ten feet of mixed into a hand- 
some quarzite, and is still being run, with the expectation of striking a body 
of softore. On 32,ashort distance south of the location of the drill above noted, 
a test pit was bottomed on Monday in a rich quality of hard hematite, much 
to the surprise of the managers, who were sinking to the ledge with a view of 
locating a drill. The prospect of opening a valuable mine at this point at 
trifling expense is flattering indeed. Besides these, explorations of other 
portions of the vast property is going on with much promise, as we under- 
stand. [Iron Herald, Negaunee, Mich. 

Developments on the East Jackson property, (formerly Peddill) are of a 
highly encouraging character. Some days ago,a deposit of hard ore was 
struck near the bottom of the old Peddill shaft, by breaking through what 
was supposed to be the hanging wall and adrift driven some seventeen feet 
in a vein of first-class hard ore, the same that has given the Jackson such an excel- 
lent reputation throughout the iron world. On Friday last, a shaft being sunk 
on the property directly in front of the Peninsula Brewery, was bottomed in a 
deposit of hematite, the quality and conditions of which leave no room to 
doubt that the company are about to realize the deserved reward of their 
enterprise—[Iron Herald, Negaunee, Mich. 

Death of the ‘‘King of the Vermilion Range :”’ 

Charlemagne Tower, the Vhiladelphia millionaire, died last week, at 
Waterville, Oneida county, N. Y. He was 81 years of age, and died of paraly- 
sis after a few days’ illness. He was worth $25,000,000, 

Mr. Tower's connection with the development of Minnesota iron ore lands 
gave him his greatest reputation. It was fifteen years ago, when the discov- 
eries of ore were made near Duluth. After thorough investigation, the shrewd 
capitalist bought 20,000 acres of land, and constructed a railroad to carry ore 
to the lake. Two Harbors, its terminus, was laid out by him. It was not till 








1884, that the first ore was shipped, but since then the richness of the Supe- 
rior deposits has become world-famous. In 1887, Mr. Tower disposed of his 
ore properties to a syndicate. 

On June 5 of that year, at the office of the Fidelity Trust & Safe Deposit 
Co., in Philadelphia, he handed over to the syndicate the stock and bonds of 
the Duluth & Iron Range Railroad and the title deeds to some 20,000 acres of 
land, and received in return certified checks on banks and financial institu- 
tions to the amount of over $6,000,000. Not since the Pennsylvania Railroad 
bought the Philadelphia, Wilmington & Baltimore road, had there been a cash 
transaction in Philadelphia of such magnitude. 

In the Northern Pacific Railroad, Mr. Tower was also extensively inter- 
ested, and made a fortune in that quarter alone. With Henry C. Villard, C. B. 
Wright and others, he reaped enormous gains, and at one time owned $3,000,- 
ooo worth of the company’s stock. Two towns bear Mr. Tower’s name—one 
on the shores of Lake Superior, the other in the anthracite coal fields. He 
leaves four daughters and one son, Charlemagne Tower, Jr., who 1s vice-presi- 
dent of the Pennsylvania Finance Co.,and has extensive interests in the 
Minnesota ore lands. The son resides on Rittenhouse square, Philadelphia. 


Lake Superior Shipments of lron Ore:— 
Shipments of iron ore from the mines of Lake Superior for the season of 


1889, up to Wednesday, July 24th, are as shown by the appended statement, con- 
densed from the Marquette M/ining Journal: 


MARQUETTE RANGE. 
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The shipments for the week ending Wednesday, July 24, footed up 236,849 
gross tons, against an aggregate of 190,596 tons for the corresponding week 
in 1888. 


The Champion Ore Carrier: 


The Manchester has taken the broom from the Onoko for big load. On 
July 2 she carried 2,722 gross tons of ore, on a draft of 16.3 forward and 16.5 
aft. The Manchester is the best ship that trades to our port. Not the fastest, 
for she was not built for speed (though she makes 12 miles, easy, and with 
little regard for weather), but the best for work and wear. Three hundred 
feet long and forty-two feet beam, she is oak as to bottom and steel top-sides ; 
six, eight and ten-inch oak planking, and five-eighths steel plates. Her boilers 
are inch steel, licensed to carry 160 pounds pressure, her engine triple com- 
pound, and her fittings complete. She is lighted by incandescent electric 
lamps —137 of them—supplied by an Edison dynamo driven by a Westinghouse 
engine. Her officers and men are as comfortably quartered as men need be, 
cared for as well as they could be at a hotel ashore. Capt. Yacks is proud of 
his ship, and well he may be.—[Iron Port, Escanaba, Mich., July 27. 


Iron Discovery in New York:— 

It is reported that a valuable bed of iron ore has been discovered in New 
York, on the Oscar Satterlee farm,on the west branch of the Neversink, 12 
miles from the Ulster & Delaware Railroad, at Big Indian. The vein of ore is 
only 20 feet below the surface, and will run at least 20 feet thick. The ore has 
been tested, and runs about 65 per cent. in metallic iron, New York capital- 
ists have visited the spot, and, if on future investigation the bed of ore is 
found to cover a sufficient extent of territory to operate a mine, it is probable 
that a branch track to the Ulster & Delaware Railroad will be built to ship the 
ore to Kingston, where plenty of coal and limestone can be had for smelting 
purposes. 

FOREIGN journals continue to commend the advantages of electrolytically 
deposited copper pipes, as turned out by the Elmore process. Of the time 
required in this method of manufacture very little information has thus far 
been given. ZL’ /-lectricien, in a recent issue, states that it took 170 hours to 
turn out a pipe 0.2 of an inch thick, but nothing is said of the diameter and 
length, the latter depending upon the length of the mandrel employed. It 
may not be amiss to repeat here that a claim of 50 percent. increased strength 
over ordinary copper pipe is made for the newer product. 
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TRANS-ATLANTIC CABLE ROUTES. 





ELECTRICAL WORLD 

Considerable discussion is now going on in Atlantic cable circles respect- 
ing the propored Canada Atlantic cable, which it is proposed to carry through 
the Straits of Belle Isle, thus avoiding proximity to cables already laid, and 
offering a shorter route. 

The accompanying table shows the relative lengths and approximate posi- 
tions of trans-Atlantic cables in present operation ; also, the proposed Canada 
Atlantic cable: 

THE ANGLO-AMERICAN COMPANY'S CABLES. 


Between. 
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Newfoundland via St. Pierre and Cape Breton..............::eee0+ 293 
= 174 
ee, TE a Fe ia sik 5 nas eceetntecesiasnccyicenisesannies 1,840 
1873. Newfoundland and Sidney, C. B.................006 343 
——- 2,183 
88o. Ireland and Newfoundland......... ienitabaans stan vananeny’ 1,886 
‘ Newfoundland via St. Pierre and Cape Breton................e0 360 
2,246 
1869. France and St. Pierre.......... slapd euuenewsnssanqdnanqnaéecesGueteucavovavenne «. 2,645 
: St. Pierre and Massachusetts, U. S...........cccee0e. 759 
ee QT 
THE DIRECT UNITED STATES COMPANY'S CABLES. 
Bk. Temi Gai HO CR: BOO CaM sisccrcseschcccceccccivccsvnccens EE 
Nova Scotia and New Hampshire, U. S..............esssccccsececereseeeeeres 560 
2,953 
COMPAGNIE FRANCAISE DE PARIS A NEW YORK. 
1879. France and St. Pierre...... ee 
: St. Pierre and Cape Breton 
“ ERE Se Se einai ca seciida gens da eesecsercenscincineorces 827 
_ 3,257 
THE WESTERN UNION COMPANY'S CABLES. 

Se ee i re I oii nise ses screens cdinace sn uvonunduvbnncccosedscversicaass 2,531 
188 Ne Be Fe a weiss assis ecscxce tunes cures cEvadeapesehncexcusacesueteyees 2,576 
THE COMMERCIAL COMPANY'S CABLES. 
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THE CANADA ATLANTIC COMPANY'S CABLE (PROPOSED). 
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The representative expenditure or share capital of the foregoing companies 
is approximately as follows: 








BA TIO iiss scarscnnteoessens fan) edasaninaieswances $35,000,000—Each line..... $8,750,000 
Direct United States............... 6,400,000 — ‘* = 6,400,000 
Compagnie Francaise.......... 8,400,000— pe 8,400,000 
Western Union 14,000,000— ae 7,000,000 
Commercial....... 8,000,000— 4,000,000 
MI Be RN ccnccitcccncoccncseaet acti cakedeeons 1 ,600,000— 1,600.000 


In commenting on the proposed cable the Vominion [/lustrated estimates 
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RADIAL DRILLS 


that the profitably serviceable continuity of the foregoing cables will be twenty 
years for the older and twenty-five for the later types, last year’s costly ex- 
perience in repairing the Anglo-American French cable of 1869 being cited as 
confirmatory of the former calculation. 

One decided advantage claimed for the new cable is that the Belle Isle 
route will be over 150 miles northward of a trans-Atlantic cable now laid, and 
the depth of ocean will be considerably less; it will thus be free from all risks 
during the repairs of other cables, and can be more readily raised when re- 
quired. Besides this, the company will only have to provide and maintain the 
main cable or cables, of not exceeding 1,900 miles in length, the connection 
eastward being with the Canadian Government Post-Office telegraph service, 
and westward with the Canadian Government telegraph service at Greenly 
Island, in the Straits of Belle Isle. Hence, the company will be at no outlay of 
capital for terminal cables, and no pooling pressure, etc., is practicable. 


| The capital expenditure 
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of the company will, it is estimated, not exceed 


$2,600,000, one of the principal cable manufacturing companies in London hav- 








FOR 


ing tendered to provide, lay and guarantee a cable of the most approved type 
for the sum of $1,500,000, thus reducing the cost much below that of the cables 
already laid. 


RADIAL DRILLS FOR PLATE WORK. 


With this we present an illustration showing an arrangement of radial 
drills specially adapted to heavy plate work, this machine having been built 
by the Universal Drill Co., Cincinnati, O., for the Portsmouth, Va., Navy Yard. 
The drills are attached to the heavy bed-plate by means of rigidly attached 
stumps over which the columns fit, and are so placed that any part of a sheet 
may be reached by one or more spindles, and all three may be in operation 
simultaneously. 

The rollers, one of which is shown in front of each column, are intended 
to facilitate the handling of heavy sheets or beams, and may be placedin any 
desired position on the bed, or readily removed altogether. 

Separate countershafts are furnished for each machine, so that the move- 
ments of each are entirely independent of the others. Though intended 
primarily for plate work, it is obvious that the arrangement may be used for 
other forms of heavy work where it is de:irable to drill several holes 
simultaneously. 





Activity in Electrical Crtcles. 

It is a question whether all the electrical supply houses fully appreciate 
what a banner year 1889 is going to be for their business. 
have been closed for the installation of electric plants that will require a total 
amount of supplies far exceeding the aggregate of any previous six months, 
and the prospective plants for which bids have already been made, tendered or 
will shortly be called for, and which will certainly be in operation before the 
new year, will make the total amount of material required and used run up the 
figures that will surprise every manufacturer and supply man. 
is complaint of the immediate scarcity of select poles suitable for erection on 
residence streets, the numerous installations having used up the stock origin- 
ally carried in the pole yard, and in consequence prices have risen slightly. 
There are plenty of good poles cut and piled in the forest, but the delay 
required in obtaining cars and shipping causes annoyance when the time 
specified in a contract is limited. 
possible, and a large stock of insulators has been secured, but it is probable 
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that contractors will experience some delry in securing shipments before the 
yearends. There has been ascarcity of certain sizes of copper wire every Fall 
during the last four years, and this year will prove no exception. ‘This great 
demand not only effects the manufacturers and dealers in line construction 
material, but has also increased the activity among the makers of steam plants 
and all thereto pertaining, as the older lightning plants are rapidly extending 
their circuits, and requiring in certain cases several hundred horse power 
extra per plant; the smaller towns of 1,500 or 2,000 inhabitants are demanding 
electric lights; in the larger cities extensive electric motive power plants are 
being constructed, and in many cities of all sizes the street railway companies 
are rapidly adopting an electric motor system.—[Ilectrical World. 

THE enlargement in Russia's trade in cereals is next to America’s in its 
remarkable rapidity. 
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INDUSTRIAL SUMMARY. 


New Enterprises :— 


There are rumors of an extensive new steel plant in Cleveland. 

A machine shop 40x55 feet is being erected at New Cumberland, W. Va., by 
Shetter & Co. 

A company has been organized at Athens, Ga., by Thomas Bailey, to build 
a foundry and machine shop. 

The Portsmouth (O.) Stove & Range Co., of Portsmouth, has been organ- 
ized, and is advertising for bids upon buildings and machinery. 

Gordon, Stroebel & Laureau, Limited, of Philadelphia, have closed a con- 
tract for two 16x60 feet Gorden-Whitwell-Cowper fire-brick hot-blast stoves to 
be erected at Trondale Furnace, W. Va. 

Recent Ohio incorporations: The H. K. House Manufacturing Co., Kent, 
Portage county, capital stock, $15,000; the Glassboro Novelty Glass Co., Toledo, 
capital stock, $60,000; the Star Drilling Machine Co., Akron, capital stock, 
$50,000; the Whitney Electric Manufacturing Co., Columbus, capital stock, 
$50,000. 

Bessemer, Ala., has captured the Henderson Steel plant, and work has 
been begun on the chosen site. G. W. Gogin and E. C. Robinson, prominent 
and experienced steel men from Boston, are superintending the construction 
of the plant. The products will be principally soft tank-plate and basic open- 
hearth steel, but tack-plate and horseshoe-nail-plate will also be made. 

East Dubuque, Ia., is to have a new manufacturing establishment known 
as the Dubuque Radiator & Iron Co., with George G. Ferguson, president, and 
Charles Hooper, secretary. It has a capital stock of $50,000, and will employ 
thirty men. The company will occupy the old Burt factory. They will put in 
two sixty-horse power engines. They will manufacture steam radiators, water 
pipe and other metal goods. 

Keasler & Vicker are reported by the Chattanooga 7radesman to be build- 
ing a small pig iron furnace at Hughes Springs, near Jefferson, Tex. It will 
be completed in about four weeks, and will have a capacity of about 5 tons a 
day. Although small, if it proves profitable, it will immediately be enlarged. 
In connection with the furnace, the proprietors are erecting a foundry for the 
purpose of manufacturing plows, etc. 

Recent Chicago incorporations: Chicago Brass & Specialty Manufactur- 
ing Co., to manufacture brass machinery, capital, $5,000; incorporators, August 
Hahl, Emil A. Pauli and Henry R. Baldwin.—Union Machine & Blacksmithing 
Co., to manufacture forgings, capital, $20,000; incorporators, Ernst L. Enning, 
Charlotte Godey and Charles W. Dunfee.—Chicago Hot Water Boiler Co., to 
heat buildings and manufacture fixtures, capital, $250,000; incorporators, Elijah 
J. Devens, S. M. Elvin Crane, Benjamin F. Richolson and William J. Bowerman. 

The Reliance Steel Casting Co., which was organized last month by some 
Pittsburgh gentlemen, is erecting a building 50x125 feet at Thirty-sixth street 
and Allegheny Valley Railroad, for the manufacture of small steel castings. 
Mr. Charles Bailey, who was for ten years connected with the Pittsburgh Steel 
Casting Co., being at the time he left assistant to Superintendent Hainsworth, 
is chairman of the new company. They will start with a 30-pot crucible 
furnace, and their aim is to manufacture small castings promptly. The works 
will be in operation inside of a month.—[American Manufacturer, Pittsburgh. 

The Norton Fluid Metal Rolling Co., 46 River street, Chicago, has been 
organized to own and operate patents taken out by Edwin Norton, covering a 
novel process for rolling sheet metals in the fluid state. The mechanism con- 
sists essentially of two hollow rolls, mounted on a framework, and having 
interior water connections, the rolls being geared to revolve at an equal or 
greater speed than that of the wide, flat stream of molten metal, which is 
continuously poured between them from a secondary reservoir connected 
with a cupola, and placed directly above the rolls. The molten metal, not 
being allowed to dam up, is compressed and set by momentary contact at the 
meeting line of the rolls. The rolls at a speed of about 4oo feet per minute, 
and the solid sheet, planished on both sides, is produced at the same rate of 
speed. Auxiliary patents have since been taken out, adapting the process to 
the production of rails and shapes. 


Enlargements, Additions, Removals, etc.:— 

At Greensboro, N. C., the Eagle Foundry & Machine Shops will erect new 
and larger buildings. 

Mr. H. A. Losier, of Cleveland, has bought the Jewell Manufacturing Co.’s 
plant, at Toledo, for a bicycle factory. Efforts may be made to secure its 
removal to Cleveland. 

The work of dismantling the rolling mill plant of the Ohio Valley Iron 
Co., at Moundsville, W. Va., prior to its removal and re-erection at Iron Gate, 
Va., has already commenced. 

The Ewald Iron Co., of Louisville, Ky., have increased the capacity of their 
works by adding facilities for rolling open-hearth and other soft steel plates, to 
meet the growing demand for plates of steel. 

The Foos Manufacturing Co., of Springfield, O., owning five acres of 
ground in East Springfield, on the line of the Ohio Southern Railroad, have 
decided to remove their present plant into anew building, which is now in 
course of erection. The new structure will be of brick, four stories in height, 
230 feet long by 60 feet wide, and is to be completed by November 1. A ware- 
house and foundry will also be erected. 

Messrs. F. E. Myers & Bro., manufacturers of force and lift pumps, hay- 
carriers, hay-forks, etc., at Ashland, O., have completed their new works, and 
now have a large and conveniently arranged plant. They have recently put in 
Teetor’s milling machines, and are confident they have one of the best- 
equipped works in the country for the line of goods which they manufacture. 


Recent Notable Contracts: 


The Pennsylvania Construction Co., of Pittsburgh, received a contract 





Wednesday, from the Rand-McNally building, in Chicago, for 2,500 tons of 
structural iron, which is to cost $160,000. 

The Baldwin Locomotive Works, of Dunkirk, are building 90 new engines, 
for the Pennsylvania Co., to be used on the lines west of Pittsburgh. 

The contract for the steel tubes for the United States steel cruiser Maine 
which is the largest armored vessel now being built by the Government, has 
been awarded tothe Tyler Steel Tube Co., of Boston. The contract calls 
for about 50,000 feet of steel tubing. 

The Blakeslee Mfg. Co., Du Quoin, Ill, last month, placed one of their 
No. 6 A steam-pumps in a mine at Roanoke, Ill. The suction-pipe is 800 feet 
long; steam-pipe, 700 feet long; discharge pipe, 650 feet, with an elevation of 
about 500 feet. The pump works without shock or jar. 

The Pittsburgh Locomotive Works, of Allegheny, are now engaged on an 
order for 25 locomotives for the Baltimore & Ohio Railroad Co. They 
are to be eight-wheelers, and will be used on the Trans-Ohio division. As each 
locomotive will cost $7,000, the total amount of the order will be $175,000. 

The American Tube & Iron Co., of Middletown, Pa., and Youngstown, 
O., have been awarded the lion’s share of the Toledo pipe line. The com- 
pany were awarded such a favorable share of the contract, on account of the 
merits of their patent joint for natural-gas lines, which is known as Matheson 
joint. 

The Smith Bridge Co.,of Toledo, has been awarded the contract for 
building the bridge at Chattanooga, Tenn. Neely, Smith & Co., of Chattanooga, 
were awarded the contract for the substructures. The contract for the super- 
structure was let at $122,361, and for the substructure at $96,198. The bridge 
will be 2,370 feet long, and will be 100 feet above low water mark, obviating the 
necessity for a draw. : 

The Cleveland City Forge & Iron Co. is now engagec in preparing 
for the Mare Island Navy Yard, at San Francisco, immense plate bending rolls, 
which are the greatest of their kind ever constructed. These rolls are 31 feet 
long and 36 inches in diameter and weigh a little under fifty tons. The steam 
crane required to properly handle the work is of 110 tons capacity, and the 
hammer used is the most powerful of its kind in the country. 


Generai Industrial Notes :— 


Robert L. Walker, receiver, Youngstown, has leased the Himrod furnace 
for a term of years to S. Frank Eagle, lately with the Cherry Valley Iron Co., 
at Leetonia. Repairs will be made andthe furnace put in operation within 
thirty days. 

The Westinghouse Machine Co., of Pittsburgh, Pa., report that their busi- 
ness is unusually active for this season of the year. The orders received by 
them for the first twenty days of July, amount to 48 emgines, footing up to 
over 3,000 H. P. , 

The Globe Iron Works, Cleveland, have the contraet@for the first four 
ships for the Minnesota Iron Co. The contract price is $800%600, or $80,000 less 
than was at first supposed would be the cost. They must all be completed 
within the year, or by July 1, 1890. The same ship-yard wi-turn out two 
additional boats for the Lehigh Valley Transportation Co., to cost $250,000 
each. 

The property of the Nashville Iron, Steel & Charcoal Co., in West Nash- 
ville, Tenn., has been sold by R. L. Morris, assignee. The Nashville Furnace 
Co. have already been organized to operate the works. The sale was made 
subject to all liens, amounting in the aggregate to $180,0v0.__It was finally 
knocked off to the Buttorff syndicate at $11,000, plus the prior liens. The 
incorporators are J. Ellis, H. W. Buttorff, W. M. Pollard, J. H. Moore and J. M. 
Head. 

John Birkinbine, the noted engineer of iron and steel works, arrived in 
Duluth this afternoon, in response to a message from Secretary Stowell, of 
the Duluth Iron & Steel Co. “On my way West,” said Mr. Birkinbine, “ 
stopped at Lebanon, where they have built the big engine for the works. It 
was being taken down for shipment, and now part of it ison the road. All 
machinery is either on the way or completed ready to ship at the earliest 
moment.’—[Duiuth (Minn.) Herald, July 24. 

The Bookwalter Steel & Iron Co., 18 Cortlandt street, New York, owners 
of the Robert process for the manufacture of steel, have been advised that 
their exhibit in the Paris Exposition was awarded the highest gold medal 
and 14,000 frances. John Brown & Co., of Sheffield, have taken a license from 
the English company controlling the patents for that country, and are setting 
up aplant. The Michigan Steel Works, at Detroit, are now in operation under 
this process, and are said to be meeting with success. 

The Westinghouse Machine Co. seem to have solved the problem of 
medium and small-sized compound engines, in addition to the heavier horse- 
powers. This company is now manufacturing single-acting compound 
engines down to 35 H. P., and adding a line of patterns down to 3 H. P. 
Although turning out over 3,000 H. P. per month, they are constantly over- 
sold, and are now running their works on doubleturn. To illustrate the 
adaptation of the compound engine to small powers, we would note one of their 
compound condensing engines of 45 H. P. on the dock of the Red Star Steamer 
Co., at New York. This engine exhausts into a Korting condenser, using salt 
water, and operates a storage battery plant. 

A Natural Gas Trust. 

A dispatch from Lima, O., July 21, says: There is a movement on foot, 
looking to the consolidation of all the natural gas companies in the Ohio and 
Indiana fields and put them into a trnst. Dr. $. A. Baxter, of this city, is 
quietly engineering the matter, with the aid of J. B. Townsend, H. M. Ernst 
and others. It is understood that the arrangement has the sanction of Calvin 
S. Brice, Oliver H. Payne and other Standard magnates. They now own the 
majority of the stock of the companies in Ohio and Indiana, and will buy up 
the stock of the remaining independent companies. It is a gigantic scheme 
which will likely mature in a few weeks, 
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THE NEW BRUSH ALTERNATING CURRENT SYSTEM. 
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THE NEW BRUSH ALTERNATING CURRENT SYSTEM. 





The system of long distance transmission of electrical energy which we 
illustrate herewith, is characterized in a high degree by efficiency and sim- 
plicity. The end attained has been reached by a bold abandonment of the 
long-traversed routes already familiar to the public. The underlying principle 
of the remarkable “Coreless” dynamo, here illustrated, was discovered and 
applied by Mr. Brush, more than to years ago, and new demands have now 
called for its extended application on a regular scale. 

The first glance at the dynamo (Fig. 1) shows that it is novel, compact, 
simple, symmetrical and strong. A brief examination shows that it is of the 
alternating type; that its field magnets are many, and carried by the shaft; 
that the armature is fixed and absolutely free from any magnetic material ; 
that its parts are easily accessible, and that an armature coil may be cut out, 
removed or replaced without stopping the machine. 

The machine chosen for illustration and description has an output of 
60,000 watts ; it supplies current for a thousand 16 candle-power lamps. 

The shaft bearings, bearing standards, base plate and armature slides are 
cast in one solid piece. The center line of the shaft is 16 and }ith inches 
above the surface of the base plate, high enough for access to all parts of the 
dynamo and low enough for steadiness, and freedom from strain on founda- 
tions. The 4-inch steel shaft (tapering to 3% inches in the bearings) carries 
two heavy cast iron yoke pieces, 27 inches in diameter. To each of these are 
screwed, at equal radial and circumferential distances, the wrought iron cores 
of 12 magnets of alternating polarity. The two yokes pieces, with their bolts, 





FIG. 2. 


washers, etc., weigh about 950 pounds; the magnet cores, 308; the magnet 
wire, 400. Thus the whole rotating mass of cast iron, wrought iron and 
copper, acts as a fly-wheel weighing more than 1,700 pounds, and tending to 
neutralize any variation in the speed of the prime generator. As the nominal 
speed of the machine is fewer than 1,000 revolutions per minute, the structural 
strength is more than sufficient to meet all demands made by centrifugal force. 
Further than this, the mechanical stress is less when the magnets are excited 
than when the alternator is running without load, as the lines of magnetic 
force between the faces of opposing poles, tend to counteract centrifugal 
force. In machines of larger size, as usual, the speed is less, that of the 150,000- 
watt dynamo being not more than 7oo revolutions per minute. This larger 
alternator is driven by two belts and carries a pulley at each end of its shaft. 
The great advantage of low shaft speed will be appreciated by every mechanic 
who has a due regard for depreciation of apparatus and cost of oil, attendance, 
trouble and repairs. 
The pulley has a 14-inch face. 

countershafting overhead or below. 


As it overhangs, the belt may be run to 
The shaft bearing at the pulley end has 
14 inches wearing surface, and the bearing at the other end 12 inches. 

But the most interesting part of the alternator is the fixed armature, shown 
in Fig. 2. The vertical disc is occupied by flat armature coils, made of 
insulated copper ribbon wound on porcelain cores. The copper ribbon of 
each coil is reinforced on either side with strong insulating material of the 
same thickness as the porcelain. One of these reinforcements is grooved and 
the other tongued. The coil, consisting thus of core, ribbon and reinforce- 
ments, has an angular width of 60 degrees. The upper part of each face of 


each coil is covered with an insulating plate ,°; ofan inch thick. The coil 





ARMATURE FOR ALTERNATING CURRENT DYNAMO ELECTRIC MACHINE.— FIG. 








thus built up and insulated is set in German silver holders, cut from true 
turned rings and held together by sunk-headed screws, as shown in Fig. 2. 
Each terminal of the copper ribbon connects with a binding post as shown. 

The six armature coils thus mounted are carried in a German silver frame 
consisting of two semi-circles bolted together on the line of the vertical 
diameter. The cross-section of this ring frame is girder-like. Into the slots 
of the frame slip the six mounted armature coils, the tongue on the edge of 
the one engaging with the groove on the edge of the next. The coils thus 
thrust into the intense magnetic field constitute a disc »; of an inch in thick- 
ness, and with an opening in the centre through which passes the revolving 
shaft. Asthere is no magnetic metal in the armature, there are no local 
currents to waste the energy. 

The several coils are insulated carefully, and the stationary armature, as a 
whole, is insulated from the bed plate on which it rests. The coils are joined 
in series, the binding posts adjacent to any radial line of division between the 
two coils constituting fixed terminals for the main line. There is no coim- 
mutator; there are no collecting brushes to take the alternating current from 
rotating parts. 

The low resistance of the armature coils is evident. It would seem impos- 
sible for one of them to burn out; none ever has burned out. But if one 
should, it may be removed and a new one readily put in its place in three 
minutes, or the injured coil may be shunted out of the circuit, and the dynamo 
kept running with the other five until the time for shutting down. 
section complete weighs only about 20 pounds. 

The whole armature may be removed by loosening the coupling bolts and 


The coil 
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sliding each half of the frame with its three coils from between the field 
magnets (Fig. 3). As each half withits coils weighs only about 109 pounds, no 
time need be wasted on cranes or blocks, and ina few minutes the armature 
may be back in position. 

In action, the 24 field magnets of the alternator are excited by the direct 
current from an 11-inch Brush dynamo of the well-known form. This exciting 
current is carried to the brushes that rest upon the two uncut insu'ating rings 
(shown at the left of Fig. 1), and thence through the hollow shaft to the 
magnets. A rheostat (Fig. 4), worked by hand cr automatically, is placed in 
the shunt circuit around the field magnets of the exciter, so that perfect regu- 
lation is secured without readjustment of the brushes or any necessity of 
handling the high tension alternating current. 

The Brush Pfannkuche “coreless” alternator is built at present for an 
E. M. F. of 2,000 volts, although it would be easy to develop a difference of 
potential much greater. It is confidently expected that the necessity of long 
distance transmission, with a line of moderate cost, will soon call for currents 
of higher tension. 
in this direction. 


Economy of power as well as economy of copper points 


We here find a potential curve that varies little from a horizontal line. 
The fall of potential in the machine from no load is less than Io per cent., as 
is shown in Fig. 5, which represents a diagram taken from one of the first 
machines. All this without compound winding of any kind, a result, it is 
claimed, that has not been approached by any alternator with an iron core in 
itsarmature. Allof the regulation needed is applied at the exciter as already 
described. 


This results in a more even distribution of potential in the feeders and at 





Seen 





————— 


i 
HT 
H 














a ae i — - a 





Io 








the converter terminals, and a more even pressure at the terminals of the 
lamps beyond. 

For the information of those not yet familiar with the modern alternating 
current system of distribution, we may state thatthe high tension current of 
the alternator is well adapted for economical carriage to distant points, but it 
is notof the kind most desirable for introduction to the household or for the 
use in the lamp. Having brought electric energy from the place where we 
wish to develop it to the place waere we wish to use it, we may easily change 
the form given to it for econc my of transportation and adapt it fully for the 
uses to which it is destine”. The letter of credit may be exchanged for its 
equivalent in currency, put the cash box must be larger than the envelope. 
So in the present case, high tension may be exchanged for greater current, 
volts for amperes, what we have for what we want; but the conducting wire 
must be made larger. This transformation is accomplished by the converter, 
a simple device with purely electrical functions and without moving parts. 

The principle underlying the action of the converter is the well-known 
principle of electrical induction. Imagine two coils of insulated wire, A and C, 
constituting closed circuits, Fig. 6. Thrust C into the thoroughly insulated 
core of A. Whena current of electricity begins to flow through C, a moment- 
ary current will flow through the wire of A, and may be detected by the move- 
ment of the needle of the galvanometer, B. Thecurrent of Ais not the current 
of C, but it is produced (or induced) by it and exists at its expense. This 
induced current in A is merely momentary; if the current continues to flow 





FIG. 9. 


thiough C, there is no further electrical disturbance in A; the ‘needle of the 
galvanometer rests at the zero point. If, however, the current of C is stopped, 
another current will be induced at A, the twocurrents thus induced being 
opposite in direction. Thus a succession of stops and starts of the current of 
C (the primary) induces a corresponding series of momentary currents in A 
(the secondary). The relation of the direct and induced currents will be 
determined by the constitution of the coils, 7. e., the size of the wire and the 
number of convolutions in the coils. Eithercoil may be exterior to the other 
or the two may lie side by side. Of course, we are seeking merely to describe 
not to obtain this inductive action. 

There can be no reversal without a stop and start. Consequently, the 
rapidly alternating current of the dynamo just described is of the character 
most efficient for the development of induced currents in the secondary coil. 
The two coils now described constitute a converter. It only remains properly 
to adjust its parts for the end in view, and to work its effectiveness up to the 
maximum. 

If, as is now well understood, the two coils be made alike, the size and 
length of the wire, and the number of convolutions being the same, the 
induced current will resemble the inducing current, as to tension (potential 

-E. M. F.—volts) and current strength (amperes). If the secondary coil be 
made of a greater number of turns of finer wire, the current strength will be 
reduced and the tension correspondingly increased. This is the effect pro- 
duced in the ordinary induction, or Ruhmkorff, coil. If, on the other hand, 
the secondary coil be made of fewer turns of larger wire, the tension will be 
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reduced and the current strength increased. This is the end we now desire, 
and the converter is thus constituted. As in the Ruhmkorff coil and the 
armature of the ordinary dynamo, the inductive effect is heightened by an 
ordinary core. In the Brush Co.’s converter, here represented, Fig. 7, the core 
consists of a polygonal ring made of insulated iron wire of the best quality, so 
wound as to leave several concentric air spaces in the core. In the converters 
of the smaller sizes, the core is built up of perforated thin iron plates (Fig. 
8). In either case, the iron is so divided that the efficiency of the converter is 
little less with half than with full load. 

Upon each side of this core, or iron ring, is wound a single layer of heavy 
copper wire. The four or five single layer coils carried by each half of the 
core are joined in series, and the two groups, borne by the two halves of the 
core, are joined in multiple, the whole constituting the secondary coil. The 
terminals of this secondary coil connect with the secondary main line running 
into houses and supplying current for the lamps. Most of the converters are 
wound so as to give a secondary current of about 100 volts, but may instantly 
be connected to give 50 volts and twice as many amperes as before. They are 
made in sizes that supply each from five to 250 sixteen candle-power lamps or 
more. 

Between the fine iron wire of the core and the heavy copper wire of the 
superposed secondary coil, insulating pads, one-eighth of an inch thick, are 
placed at the corners of the core. Between these insulating corner pieces are 
insulating air spaces. Thus, the copper and the iron are separated from each 
other at the corners of the core by their respective coverings and the insulating 
pads, and at all other points by their respective coverings and open air spaces, 
the latter affording ample ventilation and facility of examination. 

Over each of these single layer parts of the secondary coil are bound a few 
layers of smaller copper wire to form a corresponding part of the primary coil. 
These corresponding parts of the secondary and primary coils are separated 
from each other by insulating pads at the corners and intervening air spaces 
in the same manner and with the same advantages as previously described 
(Figure 7.) 

Nothing could be more satisfactory than the ventilation of these converters. 
The insulation resistance is exceedingly high. It is impossible so to overload 
the wire of the primary circuit as to force its current into the secondary cir- 
cuit. In other words, the high tension current cannot pass the converter. 
The converters are tested at the factory with double load and no one has ever 
Yet, to make safety doubly sure, overloading is made impossible 


These 


given out. 
are extra long 


by the use of safety fuses for the primary coils. g, 
mounted on slate or porcelain strips that they can be removed or replaced with 
the fingers merely, and without touching any metallic part of the converter. 

The converter coils, with safety fuses, etc., are placed in wind and weather 
proof cast iron boxes of pleasing design (Figures 8 and 9), and may be placed 
wherever most convenient, the governing principle being to do as much work 
as possible with the less expensive primary wire, and to shorten the more 
costly secondary main. Thus, the converter, as the local centre of distribution, 
is brought near the lamps it is to feed, and placed on the nearest line pole or 
on the wall of the building. 

The Brush Co.’s converters are now made of the following sizes: No.1, 
which feeds two lamps; No. 2, which feeds five lamps; No. 3, which feeds ten 
lamps; No. 4, which feeds 20 lamps; No. 5, which feeds 30 lamps; No. 6, which 
feeds 40 lamps; No. 7, which feeds 50 lamps; No. 8, which feeds 75 lamps; No. 
9, which feeds 100 lamps; No. 10, which feeds 150 lamps; No. 11, 
Other sizes can be easily made as desired. 


so 


which feeds 
250 lamps. 

With converters as with dynamios, the larger sizes are the most economical. 
With a 100-volt converter fed by a 2,000-volt primary current, it is more easy 
and profitable to run ashort secondary main to supply several consumers than 
to provide a converter for each consumer. Of course, the latter may be done 
3ut the Brush Co. prefer, when practi- 
On the 
other hand, the Brush Electric Co. claims that even its 98 per cent. of efficiency 
is exceeded in the larger sizes, and points out the additional important fact 
that,as they are made of heavier wire in both primary and secondary coils, 


if, for any reason, it seems desirable. 
able, touse large converters supplyin gseveral consumption circuits, 


they are practically indestructible. There is no longer any need of placing a 
group of converters to feed a secondary main, or of furnishing a separate con- 
verter for each consumer. 

Fig. 9 represents the ammeter, a device placed in the main or feed circuit, 
wherever it is desirable to measure the strength of the current. It is a com- 
pensated expansion device, (acting on the principle of the lamp covered by Mr. 
Brush’s patent, No. 219,209, Sept., 1879). 
simple compensating arrangement insures the normal working of the apparatus 
It is equally efficient with direct and with alternating 


Free from any magnetic action, the 


at all temperatures. 
currents. 

The alternating current apparatus of the Brush Electric Co. here described, 
is based on the patents of Charles F. Brush and Gustav Pfannkuche, the latter 
having the supervision of this branch of the Brush Electric Co.'s business. 
Large orders for this apparatus have already been taken and its commercial 
success is fully assured. 


The Larger ‘ Trusts.” 
The trust companies, whose unlisted securities are dealt in at the New 
York Stock Exchange, have given their capital stocks and issues of certificates 
as follows: 


No. Certificates Total Capital 


$53,015,800 


Name of Trust. 


TE Sey peer Sn eee AR ee 98,565 49,856,500 
I eee 
Distillers’ and Cattle Feeders ’ 30,726,600 
American Cattle... ses gucausoan siekecy 133,961 13,566,100 





Fe ee 2,191,822 $219,183, 200 
The Chairman of the Committee on Unlisted Securities says that, under 
the rules, the companies whoes share are quoted are not called upon to make 


any statement to the Stock Exchange other than voluntary. 
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CLASS C KILBY ENGINE. 


Herewith is shown a class C standard engine, manufactured by the Kilby 
Manufacturing Co., Cleveland, and also a horizontal section, which shows the 
form of the girder and cylinder, and clearly exhibits the various working 
parts in their relation to each other. In the elevations there appears a section 
of the piston and there is shown the form of cross-head, connecting-rod and 
crank. The horizontal section further details the cross-head, the stub ends of 
the connecting-rod and the crank. The main bearing with its quarter boxes, 
shoes and means for adjustment is clearly detailed, and there is shown the 
train of three gears, which drives the governor shaft from the main shaft; 
the governor also appears in section, showing the weights, bell cranks and 
attachments to the thrust-rod. The e evation and plan exhibits the large bell 
crank, to the vertical arm of which the thrust-rod is attached, while the hori- 
zontal arm supports the hanging weights and has attached to it the spiral 
spring which appears in the elevation. Referring once more to the horizontal 
section, it will be noticed that the main eccentric is attached directly to the 
governor shaft, and the cut-off eccentric is attached to a long sleeve, which by 
suitable connection with the governor weights, is made to rotate the eccentric 
forward or backward, and thus change the point of cut-off. The main eccen- 
tric operates the main valves and also the exhaust valves, through the inter- 
vention of arock arm. The eccentric rods and valve-stems have means for 
adjustment of length ; these with the joints at the rock arm and the slide to 
prevent vibration of the cut-off valve-stem, as well as the mode for attaching 
the valves to the valve-stems, are all shown in the horizontal section. 

The lower right-hand portion of this section shows that part of the cylin- 
der where the exhaust valve for this end is situated. The piston-rod stuffing 
box is bushed with brass; the manufacturers use for the piston-rod, and also 
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bined lightness and strength of that metal rendering it peculiarly adapted to 
the purpose. When it can be produced cheaply, and fashioned into desired 
forms, the air-ship of the future will not be far away. But it may prove that 
the world need not wait for further developments. Inventions and ingenious 
constructions already in existence seem to approach so near the desired result 
that no one will be much surprised if, almost any day, the “pilots of the 
purple twilight” should begin to traverse the air.—[New York Tribune. 





Russia Sheet Iron Manufacture in Ohio. 

Joshua S. Ingalls & Co., of Troy, O., after three years of unceasing exper- 
imental work, embodying the Craig process of producing steel sheets that 
would resemble Russia iron in appearance and quality, announce that they 
have at last succeeded in passing that stage, and are now producing an extra 
quality of sheet steel that will readily adapt itself to all purposes for which 
Russia iron has heretofore been used. A brief description of the process is 
herewith given. 

After the sheets are drawn to gauge, their process, which is protected by 
several patents, consists of, first, painting the sheets upon both sides with 
ingredients composed principally of the oxides of the softer metals, which 
under the subsequent heats form so intimate a mixture with the sheet 
steel as to give it a pliable and elastic surface, susceptible of a high degree of 
luster, which is at the same time very tenacious to the main body of the 
sheets. After heating in furnaces, wherein natural gas is used as a fuel, they 


| are subjected to hard hammering under powerful steam-hammers, producing 


a brilliant polish. The sheets are then taken to a shear, and their edges 


trimmed, when they are packed into cases, containing about 250 pounds each, 


for shipment. ; 
At present, the company manufacture the lighter gauges only, from Nos. 































































































CLASS C KILBY ENGINE—ELEVATION AND HORIZONTAL SECTION. 


for the valve-stems, an improved form of metallic packing. In the vertical 
section appears this company’s form of cylinder head, which projects within 
the cylinder and reduces clearance to as low an amount as possible. The 
forward head is formed by the end of the girder frame, but in the larger sizes 
the head is made separate and bolted to the frame. Objections have been 
made against this deep form of cylinder head, on the ground that the annular 
space between the head and counterbore affords so much more condensing 
surface than the ordinary form of cylinder head; but, in point of fact, this 
objection does not hold at all, because the manufacturers make their cylinder 
heads a truer fit for an inch or so at the outside bearing, and an easy sliding 
fit for the rest of the length. The space between the counterbore and head, 
which is about the thickness of a piece of paper, becomes, when in use, com- 
pletely filled up with a deposit from the oil used to lubricate the cylinder, 
which is driven in by the steam, and effectually prevents any condensation 
from this cause. The various details alluded to in this general description 
will be found more thoroughly illustrated and described in the company’s 


Electricity, Aluminum and Ballooning. 

Many of the great inventions of late years seem to place mankind even 
nearer the desired success in navigation of the air. The electric motor sup- 
plies a power in many respects better adapted to the purpose than any other; 
in fact, as long as the problem was how to support passengers and a steam 
engine of sufficient power to give speed, with the necessary fuel, it seemed 
well-nigh insoluble. The discovery of aluminum, and of economical processes 
for its production from common clay, is another step toward success, the com- 


24 to 28 inclusive. The aim of the company is to manufacture an article as 
nearly like the genuine Russia iron as possible, not only in its color and luster, 
but also in the other essential qualities, viz.: tenacity of scale, ability to with- 
stand rusting, and holding its color under long-burning heats in actual wear. 
It is a low-carbon, soft, tough and pliable fabric, capable of being worked into 
most difficult shapes, and holds its scale remarkably upon bending. 

The company occupy an acre of ground, immediately adjoining the Indi- 
ana, Bloomington & Western Railroad, and Cincinnati, Hamilton & Dayton 
Railroad, upon which suitable buildings have been erected covering 
annealing-furnaces, pickling-vats, steam-hammers, shears, rolls, etc. The 
present capacity of the mill is from 2 to 3 tons of finished product per day, 
single turn, depending somewhat on the gauges produced, for which a ready 
sale is found. The company will, in the near future, build an addition to the 
present plant to be used as a ware-house, and will add other needed improve- 
ments. 


THE modern plan of subdividing steam power; in other words, the 
primary transmission of power from the boiler to the work by means of steam 
pipes in place of belts and shafting, is rapidly growing in 
Westinghouse, Church, Kerr & Co. are leaders of this branch of engineering, 
and are! now fitting up the plant of the Long Island Railroad at East New 
York, using in place of a single engine, three engines of 75,60 and 25 H. P. 


favor. 


respectively. 


ENGLAND has a coal canal sixteen miles long, between Worsley and St. 
Helens, which is underground from end to end. The men lie on the coal and 


| propel with their feet against the roof. 





ANOS ET 





en 
a a nn nn 


| 














12 "Tue IRON “TRADE REvVIEw. 


BRICK-YARD SUPPLIES. 

D. J. C. Arnold, New London, O., manufacturer of brick-yard supplies, has 
been established since 1878. His specialties are brick moulds and wheel- 
barrows. This plant has had asteady growth ever since it was started, so that 
at the present time it is considered one of the largest of its kind in the 
country. The daily product of the company is 100 moulds, and the business 
is increasing each year. Wherever these moulds are used they give the best 
of satisfaction. They are made from the best material, and are finished up 1n 
a superior manner. 

Two styles of barrows are herewith shown. Fig. 1 is the No. 1 brick 
barrow ; weight with springs 100 pounds. 

This barrow is designed for wheeling green or burned brick, and is 
intended to carry all that one man can wheel. The load is well balanced 








Fic. I. 


over the wheel. The dash is made square with the bottom, which prevents 
bruised corners, and is high enough for five tiers of green brick. Thereisa 
cross-girt between the two legs to rest upon a plank, if desired, but if this is 
not wanted, it can be sawed out without injury to the barrow. If supplied 
with springs it is much easier to wheel, and it is also better for the brick. 
Fig. 2 shows a No. 15 spring truck, which possesses many points of superiority. 





THE “ENTERPRISE” IMPROVED FEED CYLINDER. 


The accompanying cut, exhibiting the inside working parts of the “ Excel- 
sior” improved grinding mills, shows the partition in the hopper, with ear 
corn on one side, and oats on the other, which may both be ground at the 














same time, and in any proportion. Thisis claimed to be the only mill that 
will do this successfully with once putting through. The corn is first broken 
by the upper cob-breaker, from which it falls into the lower cob-breaker on 


main shaft, which reduces it finer and to a proper size for entering the grind- 
' 











ing plates. The lugs on the lower cob-breaker are wedged shaped, tapering 
toward the grinding plates, thus forcing in the feed, auger fashion, making 
practically a force-feed. The feeding of ear corn is regulated by a lever and 
slide, so as to leave the crushed ears in only so fast as desired. This is 
especially desirable when using the mill with light power, or when wanting to 
grind other grain with ear corn. The oats feeder is fastened to the end of 
the same shaft as the upper cob-breaker, and is also regulated by a slide 
working under it, so as to fully adjust to feed as fast or as slow as may be 
desired. The oats or any other kind of small grain combine with the 
crushed ear corn after the corn is reduced to the proper size for plates. This 
is the only place that the two can properly be mixed, as the manufacturers 
have found by long experimenting. 

The concaves are of new design, and made of especially hard metal, and 
being reversible, they now fully double the life of plates that are made to run 
only in one direction. The wearing parts are all made of chilled metal, and 
the mill throughout of first-class material. By a clamp setting arrangement 
the mill is so provided that if any hard substance should get into the grind- 
ing plates, they will separate and let it through without damage to the mill. 
The fly-wheel, being inside the casing, is where it is most needed, and out of 
the way. Manufactured by the Enterprise Manufacturing Co., Columbiana, O. 





Diminutive Machinery. 

The engine makers, like the watch makers, have tried to attain distinction 
in the matter of the diminutive. In 1870 John Penn, the eminent maker of 
great steam engines, who resided at Greenwich, England, came into possession 
of what was then the smallest steam engine in the world. It stood on a three- 
penny piece. It really covered less space for its base plate measured only 
three-eights of an inch by about three-tenths. From the extreme smallness 
of the model some of the details were omitted, but not enough to interfere in 
any way with its going. The screws were only one-eightieth of an inch in 
diameter, and these were duly furnished with hexagonal nuts, which only 
could be loosened by aid of a tiny wrench made for that purpose. The weight 
of the whole model, without the threepenny base, was less than the weight of 
the coin itself. 

Six years later, at the time of our Centennial Exhibition, Penn would have 
felt ashamed of his “threepenny-piece engine” had he had it on Exhibition 
at Philadelphia. During the progress of this great exposition, Levi Taylor, 
of Indianola, Ia., placed on exhibition “side by side” with the great Corliss 
engine, an engine, perfect in all its parts, built on a twenty five-cent gold 
piece, and with some of its parts so small as to only be seen by aid of a power- 
ful microscope. The entire engine weighed but three grains. Inu other words, 
it would have taken 140 such engines to balance an ounce avoirdupois. Three 
of the Penn engines would have weighed more than 146 like that made by 
Taylor. The engine made by D. A. Buck, of Waterbury, Conn., is usually 
given, in lists of small things, as the smallest engine in the world; but this is 
amistake. The one mentioned last above so far takes the palm for smallness. 
The writer cheerfully admits that the Buck engine is more perfect in its details 
than the Iowa wonder; but the fact that its base plate is a gold dollar, forever 
kills its claim to being the smallest, as the Iowa engine, as mentioned above, 
uses a twenty-five-cent guld piece for the purpose. Buck's engine has 148 dis- 
tinct pieces of machinery held together by 52 screws. Three drops of water 
filled the boiler to overflowing. The diameter of its cylinder is one-twenty- 
eight of an inch; the length of stroke, three-thirty-seconds of an inch; its 
entire weight, four and a half grains.—_[Western Manufacturer. 





New Possibilities in Steel Rolling. 

A machine invented by a member of a prominent firm in Chicago, and 
which has been in use for more than a year, is said to turn out a continuous 
sheet of solder, of any desired width or length, at the rate of 450 feet per 
minute. The machine consists principally of two hollow revolving cylinders, 
the space between which represents the thickness of the sheet of metal to be 
produced. From a convenient reservoir molten metal is conducted through 
pipes, which are heated by gas jets, to a nozzle which drops the molten metal 
between the cylinders. Water pipes connect with the hollow cylinders, 
making a perfect circulation of cold water through them, and the salient point 
of the invention is that the molten metal, at the instant it strikes the peri- 
pheries of the two cylinders, is chilled and comes out at the bottom of the 
machine a uniform sheet of metal. 

While as yet the machine has only been used in the manufacture of solder, 
the patentees claim that the principle can be adapted to the making of steel 
rails, steel sheets for tin-plates, and many other purposes. The length of the 
sheet or rail made by the machine is only limited by the supply of molten 
metal. 

Five patents have been g-anted on the new machine in America, and thirty 
in Europe. 

In 1865, Bessemer, the steel manufacturer, secured a patent ona process of 
pouring melted metal over a cold cylinder or between two cylinders. Bes- 
semer’s scheme was a failure, for the reason that his cylinders did not revolve 
fast enough, and the metal chilled above the rolls, forming a wedge, that sim- 
ply went through the machine in the form of cold rolled steel. This difficulty 
is overcome in the machine described, by making the speed of the two cylin- 
ders equal to the speed of the stream of molten metal, so that no choking 
will result. 

Many steel manufacturers have inspected the machine, and they say that 
on account of the pressure that can be brought to bear on the material passing 
between the rolls, it is probable that a superior quality of steel can be made. 
[American Engineer. 2 

A HopEDALE company makes screws 55-100 of an inch in diameter, one- 
eighth of an inch long, with 70 threads to the inch, 
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IRON AND STEEL WORKS AT DULUTH. 


DULUTH HERALD, JULY 26. 

The annual meeting of the Duluth Iron & Steel Co. was held in the office 
of the company yesterday, stockholders being present in person or by proxy. 
Secretary W. H. H. Stowell read a report, which was replete with details, and 
from which we are permitted to excerpt the following : 

The company was organized Jan. 28, 1888, and was the outgrowth of a 
desire of gentlemen connected with the West Duluth Land Co., not only to 
improve their landed properties at West Duluth by the establishment of man- 
ufacturing institutions, but by the wish to be the pioneers in iron industries 
at the head of Lake Superior. This faith in Duluth as the best point for the 
cheap manufacture of iron was confirmed by the report of Mr. John Birkin- 
bine, one of the leading, if not the leading, iron expert in the country, who 
made a thorough examination of the subject. Mr. Birkinbine was chosen as 
the engineer of the company to make the plans. Work was commenced in 
June, and contracts were made for material needed for the buildings, all with 
Duluth parties, who have been as low in prices as anybody, when they had the 
facilities to do the work. Last Fall, it was determined that the best course 
would be to finish work already contracted for, and to leave fire-brick work» 
which could not be done as well in Winter as in Summer,’and which was costly 
until Spring. 

The following materials have been used in the buildings: 
feet of stone, 1,341 


48,468 cubic 
cement, 470 barrels lime, 800,000 common brick 
223,000 fire-brick, 400,000 to 500,000 fire brick for hot-blast stoves. Also a pair 
of 12x20 hoisting engines, charging car, furnace fixtures, etc. The furnace 
stack is 23 feet in diameter outside, lined with over 200,000 fire-brick to 16 feet 
diameter inside, and 75 feet high, and is 85 feet high. The three hot-blast 
stoves are lined with 500,000 fire-brick, 16 feet in diameter, 60 feet high, with 
draught stack 4o feet more. The furnace stack has about roo tons of iron in 
Duluth. Sixteen boilers, 36 feet long, 48x42 inches in 
; two duplex pumps, capacity, 


barrels 


it, and was made in 
diameter 1,500,000 gallons each; one blowing 
engine, capacity, 15,000 cubic feet of air per minute, weighing over 100 tons. 
The draught stack is the largest in the Northwest, 
at base, over 200,000 brick in it. 
mate $175,000. 

There was paid out up to July rst, $86,099. Practically, everything is con- 
tracted for and under way and the plant can be finished this year. It will be 
necessary to raise $75,000 within the next sixty days. 
report was accompanied by a statement from Mr. Birkin- 
bine, as to supplies of fuel, flux and ore required and the methods of opening. 
The company decide to make an additional assessment of 20 per cent. on the 
stockholders to provide the funds necessary for completing the plant, and it 
was resolved, that it is the sense of the stockholders that the directors should 
push the blast furnace plant to completion at the earliest practical moment, 
with the view of putting the same in blast during the present season. 

The annual election was then held and the following managers were 
elected: R. S. Munger, O. P. Stearns, M. J. Forbes, J. R. Myers, A. J. Whiteman, 

V. H. H. Stowell, J. D. Ensign. The directors held a meeting and elected R. 
S. Munger, president, W. H. H. Stowell, secretary. 


35 feet high, 14 feet square 
An estimate makes the total cost approxi- 


The secretary's 





Foreign Industrial Notes. 

English investments in Mexico seem to be increasing with the regularity 
of arithmetical progression. In 1886, they reached two and a-half millions 
in 1887, five millions, and last year, nearly eleven millions. 

During the first half-year of 1889, 149 new limited companies, with a total 
capital of 49,100,000, were formed in the German Empire. 
panies there are 5r 


sterling ; 


Among these com- 
ailways, 18 hardware factories, and 16 mining companies. 
In 1888, 184 companies, with a capital of 49,650,000, were formed; and during 
1887, 163 with £6,400,000, 


: thus showing a remarkable increase year by year, 
especially during the current year. 

An exchange states that “additional evidences are furnished every month 
of the gradual decay of the finished iron trade of the north of England. 


Many 
causes have tended to this end, but the principal 


reason is to be found in the 
fact that steel has slowly but surely been taking the ground. The better facilities 
now provided for the cheap and rapid production of steel rails have completely 
driven the iron-rail trade out of the market.” 

Japan seems to be opening up as a market for English hardwares. An 
intelligent merchant from Yokohama is now on a visit to England, and he tells 
the hardware manufacturers that the Japanese like English goods, but they will 
not tolerate sham or inferior articles. Good, honest work they like, and they 
honest price for it, but nothing so much dis- 
“Shams” 


will pay quite contentedly a gooc 


gusts the Japanese importer as and “impostures,” for which terms 


there are very strong equivalents in the Japanese language. —[Ironmongery. 
Remarkable Fuel Economy. 

The Church, & Co. have 
remarkable showing in the line of economy at the Aurora Electric 
Power Co., Aurora, II. 


Chicago office of Westinghouse, Kerr made a 


Light & 
The original plant of this company consisted of a 
horizontal return tubular boiler, with a good automatic engine, heater, etc., 
burning the best quality of lump coal, which was found to be necessary under 
the conditions, at an average cost of from four to five dollars per night. This 
mechanical 
The company 
immediately went to buying the cheapest quality of slack coal, with an enor 


plant was replaced by a Hazleton boiler, fired by two Roney 
stokers and a Westinghouse compound condensing engine. 


net result 
of lights and for the same time, 


mous reduction in the quantity burned. The ,running exactly the 


same number was a reduction of from $4.50 


per night to go cents per night. 


On Saturday; Aug. 3d, the Nickel Plate will give its patrons another oppor- 











tnnity to visit Niagara Falls, Toronto and Chautauqua Lake. Train leaves 
Broadway depot at 1o p.M. $3.00 round trip. For time of trains, sleeping 
car berths and other information, call at 224 Bank street, 598 Pearl stree 
depots. 


t and 





Niagara Falls via Nickel Plate. 

On Saturday, August 3d, the Nickel Plate will run another Niagara Falls 
excursion, leaving Cleveland, Broadway depot, at 10 p. M., arriving at Niagara 
Falls 6:30 A. M., Sunday morning. Special train returning will leave Niagara 
5:30 A. M., Aug. 5th, arriving in Cleveland early in afternoon. ‘Tickets will be 
good returning until Aug. 8th. Excursionists will be furnished with tickets 
to Chautauqua Lake, free of charge, upon application to manager of excursion. 
Toronto, $1.00 extra. $3.00 fur the round trip. 
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Caldwell Sash Balance 


Is a Simple, Compact and Durable Device, Superior to all 
Other Methods for 


Balancing Window Sash. 


It is cheap, easily applied, and gives perfect satisfaction. 
Adapted to old and new windows, and does not require 
box frames. Does not get out of order and 
is a PERMANENT FIXTURE. 





Send for Catalogue and Full Particulars to 


CALDWELL MANUF’G CO., 


291 State St., Rochester, WN. BW. 













PROPERTY OWNERS 


desirous of protecting themselves against the inferior roofing tin now 
in use, will be assisted by the information contained in our pamphlet 


St TIN ROOF 


This book will be furnished by us, free of cost, on application, 
and fully explains how to select a good tin roof; the manner of laying 
and painting same, etc. 


MERCHANT & CO., 


Philadelphia. New York. Chicago. 


London. 









Combined Punch and Stock Shear. 


Seven sizes with 8”, 10” or 12” blades, and 6” to 15” 
Punch. Weigh 100 to 600 pounds. 
work, Boiler and Stack Builders, 
Smiths, and Railing Makers, &c. 
edge, Angle and Flange Iron, 


Throat 

For light or heavy 
Carriage and Copper 
Can punch near the 
Pipe and Stacks, Etc. 

ADAPTED for cutting Bar Iron, especially Sheet Iron 
of all kinds, for Trimming, Slitting, Etc. Also make the 
Punch and Shear separate. 


TOOLS FOR WORKING SHEET METAL. 


Squaring Shears and Slip Roll or Plain Forming Rolls, &e 


Bertch & Co., 


CAMBRIDGE CITY, IND. 
Be Write for circulars and mention this paper. 








PARKER & MEIKLE, 


Practical Steam Fitters and Plumbers, 


High an? Low Pressure, 


and Exhaust Steam Heating. 
a Specialty. 


Jobbing promptly attended to 


119 Water St., - = 


All Sizes of Pipe Cutting 
B® Telephone 2260 


CLEVELAND, oO. 





NEW HAVEN, 
CONN 


ry for Hardware Manufacture 


Automatic Wire Straightening and Cutting Machines, 
Butt Milling Machinery 


Builders of Machine 


, Butt Drilling Machinery, 
Riveting Machines, Butt and Hinge Pin Ma- 
chinery, Drillizg and Countersinking 
Machines, Foot Presses, Ete. 


FOR FINE CATALOGUE WORK, 


Printing and Blank Books 





Of every description, 


pa¥’Please correspond with 


COR. ST 


CLAIR AND WOOD STs. 


CLEVELAND, OHIQ. 
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[Copyrighted by The Bronson Supply Co., 1889.] 
‘*The knowing beasts that roam the wood, ad 
Like human folk know what is good, 
And when they have a meal to fry, 
The spider ‘‘ NEVER BREAK ” they buy, 
While those who all advice refuse, 
Some other kind of spiders use, ; 
That cracks across and breaks around, 
And spills their breakfast on the ground.”’ 
WHY “ NEVER BREAK” Steel Ware is SUPERIOR to all other grades. 
BECAUSE I 








WILL NOT absorb grease. WILL NOT impart flavor of previously cooked food. WILL NOT burn before cooking. WILL NOT scale like enamel. 
WILL NOT warp, and will ‘‘NEVER BREAK.” Are so easily kept clean that they are the 
HOUSEKEEPER’S DELIGHT. All sizes, 7, 8, 9, 10, 12. 





‘These Wonderful “* NEVER BREAK” Wrought Steel Spiders 


— ARE MANUFACTURED ONLY BY 


THE BRONSON SUPPLY CO., 


CLEVELAND, OHIO. 








‘THe IRON ‘TRADB Review. 15 





Improved Wood-Working Machinery. 





A FULL LINE--LOW PRICES. 
Planing, Matching, Molding, Tenoning, Mortising, Boring, Shaping, Carving, Etc. 
Complete Outfits. 


Write for our New Illustrated Catalogue (just out) and our Latest Price List. 
Mention this paper. 


FRANK & CO., 176 Terrace Street, BUFFALO, N. Y. 


N. . Haughton Foundry & Machine Com’y. 


MANUFACTURERS OF 


Elevators 


( -% | (a Se Steam, Hand and Hydraulic. 


s = f SPECIALTY: 
hy ==; “a 
. STEAM ELEVATORS 


Nu 
For Mills and Factories. 





Hi | 


iy wile 
q ; = ath, 


Write fur circulars. 





Engines, Boilers and Power Transmitting Machinery. 
118-130 South Huron St., TOLEDO, O. 





BUNDY RADIATORS 
Steam and Hot Water. 


10.000 pleased parties using an aggregate 
of over 12,500,000 square feet of Bundy 
Radiators attest to their superiority. 


IF YOU DOUBT THIS 


We will send the list and consider it a favor 
if you will write to the parties for 
their opinion. 


Send for catalogue with new designs o 
Arabesque Radiators for Oriental, Moor 
ish and other Queen Anne rooms. 


A. re GRIFFING IRON COMPANY, 


673 Communipaw Ave., Jersey City, N. J. 


BROWN & SHARPE MFC. CO., 


PROVIDENCE, R. I. 


Catalogue of Machinery and Tools mailed on application.“%s@ 








A Full Line of 


5S MILLING AND OTHER CUTTERS 


Carried in stock at our Works, and for sale by 


PAREKIN & BOSWORTH 
9 and I! So. Water St., Cleveland, 0. 








Boynton’s Adjustable 
aliigatos Wrench. 


ates _ 
aSSs= 


PAT'D JUNE 14 1887 






Quick and handy in adjustmeut. Invaluable for work in close coils and corners that cannot 
be reached with other wrenches. Made entirely of drop forged steel, Four sizes. Manufactured by 


CAMPBELL PRINTING PRESS & MFC CO. 
60 William St., New York, 3:5 Dearborn St., Chicago. 





STEAM PIPE AND BOILER COVERINGS, 


Asbestos Cements, 


MINERAL WOOL 
HAIR FELT, 


Coverings and Asbes- 
tos Goods of all 
kinds. 

i peel. JOHN | . McCONNELL & CO. 


Mention this paper. 





69 Water Street, PITTSBURGH, Pa. 





G. W. STOCKLY, President. J. J. TRACY, Vice-President. 
J. POTTER, Treasurer. N.S. POSSONS, Supt. 
Ss. M. HAMILL 1 JR» Assistant Secretary. 


THE BRUSH ELECTRIC 00. 


Sole Manufacturers under all the 


PATENTS OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE BATTERIES, 
CARBONS, ELECTRO-PLATING MACHINES, ELECTRO Morors, Ere. 


The Brush Light Still Leads the Field. 


No other System in the World equals ours in Simplicity, Durability, Earn- 
ing Capacity, Reliability. The Best is always the Cheapest. 
45,000 Brush Are Lamps now in use. _ Sell- 
Regulating Incandescent Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING KLSEWHERE. 


THE BRUSH ELECTRIC CO., 


CLEVELAND, OHIO, U. S. A. 


GC. J. MCNUTT, Ashtabula, G., 


MANUFACTURER OF 


BEVEL JIG MILLS, 


FOR SHIP BUILDERS. 


W. F. SWIFT, Secretary. 
W.J. POSSONS, Asst. Supt. 





@@ Agencies Everywhere. 





The Bestand Cheapest Mill 
on the Market. 


NO SHIP YARD SHOULD BE WITHOUT 
THIS MACHINE. 








B@-SEND FOR PRICE LIST AND CIRCULAR 





FREICHT AND PASSENCER 


ELEVATORS. 


L S. GRAVES & SON, 


Corner Center and Frank Streets, Rochester, N. Y 


New York Office, 46 Cortland St.; Cleveland Office, 208 Superior St. 


SEND FOR OUR CATALOGUE. 





Cuyahoga Manufacturing Co., 






MANUFACTURERS OF PATENT 


LQ BURGLAR ALARM DOOR KNOBS 


—— AND -—"— 
Burglar Window Alarms. 


Cheapest, most Reliable and most durable Burglar 
fa Alarms on the Market. 





Grand Arcade, Cleveland, 0. @@ Agents Wanted. 





JAMES PP. WITHEROW 


ENGINEER AND CONTRACTOR, 


LEWIS BLOCK, PITTSBURGH, PA,, 
GENERAL AGENT FOR 


Whitwell Fire-Brick Stoves and Clapp-Griffiths Patents 


FOR THE MANUFACTURE OF SOFT STEEL. 


Specially ad ipted for A No.1 Boiler Plates, Boiler Rivets, Wire Rods, Stay Bolts, Stamping Ware, 
Nail Plites, etc. Will contract to co ngeeieny erect, equip and place in operation blast 
furnaces, Whitwell stoves and steel plants as above. As I manufacture at my 
own works, everything appertaining to blast furnace and steel works 
construction I can guarantee promptness and satisfaction. 
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16 "THE IRON “TRADE REVIEW. 


ion xan ag | CLEVELAND ROLLING MILL CO., 


IRON AND STEEL MARKETS. 



















4 = t to1¥% by & and 5-16 inch................ parsers 
7 s i N 
PIC IRON. % to % by &% and 5-16 inch............ sees on ae ec pate seh Laie foe! 
CLEVELAND (f. 0. b. cars, four months): | % to % by % and ace = 9 ths cine slag aa cate aeginh ses BESSEMER STHREL, RAILS, 
Sessemer $17 0017 50; No. 1 Foundry, oops. 

$16 saan rs 6% No. 2 Foundry, $15 (s@15 65; No. % to 4, Nos. 13 to 15 255 Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, Steel Oil 

i Gray Forge, red short, $14 15@14 65; No. 2 (% to 2, Nos. 16 to 18. +2 65 Barrel Hoops, Wire of all Kinds, Iron and Steel Boiler Plates, Galvanized and Black 

Gray Forge. neutral, $1365@14 15: No. 1 (% to 2, No. 19...... +2 75 Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 

A nerican Scotch, $17 40@18 05; No.2American | (% to 2, No. 20... 2 85 
4 Se stch, $16 4 (a17 0S. ' ‘wo > oe 21. nell $8 
5 ( O 2, NO. 22..... 3 ‘ . ~ 
F CHICAGO (reported by Rogers, Brown & Co.): §-16, rand 1%, Nos. 13 LO [5 ..eceeeeeeeceeeeeereees 275 TUTTLE, OGLEBAY & CO., Williams White 
j COKE AND BriTruMINOUS—Ohio H. R. Strong 05-96, KX AIOE TUG, PUGS, £6 6 Wosciccecesccisevices 2 85 Gaseitielens Teak . j 
q Softeners To. 1, $18 oof@o00 o Ohio H. R. (5-16, 1 and 1%, NOS. 19 ANA 20.......e0ceeeeee 2 95 c lissic ealers in 
Strong Soften ta Wo 2 $t7 co@eo 00; Ohio poet. 15-16, 1 and 1%, No. «%. OS Iror = OQ res & co., 

son Co. pure Softeners No. 1, $17 50@0o 00, | 15-16, 1 and 1%, No +3 25 « 

Ohio Jackson Co. pure Softeners No. 2, $16 50 %, NOS. 13 tO 15......0... 295 “RO "TTR. Gniwer Av ‘woM- : ° 
j @co 00; Ohio Shawnee Valley, Pure Soften- %, Nos. 16 SS SESE casmrtartoctianinepaiiinstanticindiieals in 2 05 FROM MARQUETTE, GOGEBIC AND MENOM Moline, Illinois, 
f ers No. 1, $17 oof@00 00; Ohio Shawnee Valley, %, Nos. 19 and 20.............. Hs INEE DISTRICTS, 
é Pure Softeners, No. 2, $16 o0f@00 00; OHIO BlACK | J No. ation... cceccesececcccccceccucectecece 2 28 TEwEr 3 MANUFACTURERS OF 
; Band Softeners No. 1, $18 o0@18 50; Ohio Black | % No. 22........ spe pte erg oo CLEVELAND, OHIO. 





DROP PRESSES, 


The Forging and Bend- 
ing Machine, 


The Bulldozer 


Rand Softeners, No. 2, $1700@1750; I,ocal 
Brands, No. 1, $16 0000 00 Local Brands No 
2, $15@oo oo; Local Brands, Nr. 3, $14 00(@00 00; 
Southern Coke, No.1, Foundry $16 50(@o0 00 ; 
Southern Coke, No. 2 Foundry, $15 50(@oo 00; 
Southern Coke, No.3 Foundry, $14 50@oo 00; 
Southern Coke, No. 1 Softeners, $15 50(@I5 75; 
Southern Coke, No. 2 Softeners, $00 90(@co 00; 


16, Nos. 13 to 15. neapire s , +3 (IS 
6. Nos. tol Pe conte sa Pickands, Mather & Co., 
IRON ORE : - 


— AND— 





Nos. 13 to 15 
Nos. 16 to I8... 
Nos. 1g and 20 








NNN eee 
ee SERRE 
» 








































i CHARCOAL FouNDRY-—Lake Superior, Nos. 1 Ae ae ee ae 5: ‘« ~ PIG IRON DOUBLE AND SINGLE 
/ and 2, $18 sc@19 00 Hanging Rock, $20700@ hE EE: STEIN EE 5 : : é 
| 23 00; Southern Alabama,$19 00@22 00; South ee  , . el pr are a Se: ‘ Corner Bank and Superior Streets, = >. * Punch and Shears, 
| ern Tennessee, £18 oof419 00. CAR WHEEL AND 11-16, Nos. 16 to 18. ee, LEVELAND : 
| i MALLEABLE—Lake Superior Nos. 2 to 6, $18 50 11-16, NOS. 19 ANA 20......cccceceeees ..3 65 CLE I - ae THE IMPROVED 
H @ig 50; Standard Alabama, $23 oof@24 00; 11-16, No. 21 375 a 
i Standard Tennessee, $19 0o@20 00; Hanging | 11-16, No. 22..... $5 | -3:m-ourdwarre. dan a: ean: yustice Hammer. Justice Spring Hammer. 
i Rock, Cold Blast, $26 oofe00 00 Hanging | 5, Nos. 13 to 15. 3 85 
i ; Rock, Warm Blast, $21 00/423 00 Sg, Nos. 16 to y boocvadwacsedeeustthensbeverscarseshees deen 3 75 wa H. OUTHWAITE & co., ' 
HI +8, Nos. SE NE BOD ios idcenicindnwisdtssanvscensenvvanbiorete 9 
i} . Cincinnati (reported by Rogers, Brown & | 5 , 2 ro Exclusive attention given to PRI N | ERS | N K 
i / Co.): Hor Blast FouNpRY—Ohio and South- “15 . 
{ ern Coke No. 1, $14 75@I5 25 ; Ohio and Southern ; 425 LAKE SUPERIOR AND MENOMINEE RANGE a on Met eas 
| Coke No. 2, $14 00@14 75; Ohio and Southern _ Light Band A JOURNAL FOR ADVERTISERS, 
) Coke No. 3, $13 25@13 50; Ohio Soft Stone Coal ‘ ; ¥g <> PRINTERS’ INK is just whatit purports to be, 
| No. 1, $15 75@16 50; Ohio Soft Stone Coal No. 2, | 1% to 6 by \% to 3-16 “ Netukusabebtndueisceqeacesbanynsad 2 25 roaoxRi ree “4 journal for advertisers.” Itis issued on the 
i $14 75@15 50; Mahoning and Shenango Valley, | 1% to 6 by Nos. 11 and 12 <a Perry-Payne B'ld’g¢ Cleveland, O. aes. ayy wake skid p 
te $16 o0@ 15 50; Hanging Rock Charcoal No. 1, | 1 to 134 by % to 3-16 in.. 2.35 M y 5 , first and fifteenth days of each month, and is 
i $20 00@22 00; Hanging — ae tM No. 2, | 1 to 1% by hang 11 and 12 8 a5 the representative journal—the trade journal, 
i $19 oof@21 50; Tennessee and Alabamba Char- % and 13-16 by % to 3-16 in.... 2 65 Fee a . It tell 
i coal No.1, $17 so@i8s0: Tennessee and Ala- % and 13-16 by Nos. 11 and 12........c.cceeeeeeees 275 CONDIT FULLER & C0 “is 7 apres of Renericen advert — est 
} bama Charcoal No. 2, $16 50@1750. FORGE— 36 GRE LI-16 DY WG CO 5-56 108.0.05. cori ccessscasseneee 2 95 j 'y the intending and inexperienced advertiser in 
i } Strong Neutral Coke, $13 25@1350; Mottled | ¥% and 11-16 by Nos. 11 and 12 +3 05 ° plain, comprehensive articles how, when and 
| oe ee | Sold Ghost Coke, 7 and 9-16 by ¥% to ahd Mb +3 25 s where to advertise ; how to write an advertise 
: $13 00@oo oo. SEL AND MALLEABLE— | 5% and 9-16 by Nos. 11 and 12. 3 30 ad B i n gee 
' i Southern Car Wheel, $23 00@24 oo; Hanging 16 by 3% to 3-16 im.............c0000 ; <3 50 ig an ar ro 5 ment; how to display one; what newspapers 
/ Fi Rock Cold Blast, $22 00@25 00; Lake Superior | % by Nos. 11 amd 12..........cccccessseeecessseeeeseneees 3 60 or other media to use; how much to expend 
t Malleable and Car Wheel, $20 00@21 00. ee a Iron. CLEVELAND H —in fact, discourses on every point that admits 
i LOUISVILLE (reported by Geo. H = & | % ee, beveled edge, y Nos. 11 ane 12. A ’ OHIO. of profitable discussion. If you advertise at all. 
{ Co.): Southern Coke No. 1 Foundry (new 7 inch, : 13 and 14. : Bae ie Sa ee 
: classification), $14 75@15 25; Southern Coke | % inch, ” " ss Il — 12.. LLIBA co dese gest ange help you. poigiet ed ex 
i Ne. 2 Foundry (new cl: assification), $14 25@ ¥% inch, “ - - 13 and 14 pend but Ten Dollars a year in advertising; 
j 1475, Southern Coke No. 3 Foundry (new Sheet Iron. DA ’ CORRIGAN & “y if so, PRINTERS’ INK may show you how to 
classification), $13 50@14 00; Grey Forge, DEALERS IN ; +a . wees, Vaex. sre eac 
$:3 00@1350; White and Mottled, different obtain double the service you are now getting 


for one-half the money. A year’s subscription 


Iron Ore & Pig Iron. costs but one dollar: a sample copy costs but 


five cents. Advertising is an art practised by 


grades, $12 so@1300; Silver Grey, different 
grades, $13 00@13 50; Southern Charcoal No.1 
Foundry, $16 25@16 75; Southern Charcoal No. 
1 Mill, $14 75@15 25; Southern Car Wheel, 


"—_ a 22 
Standard brands, $21 75@22 75; Southern Car 101 St. Clair St., Rooms 20 to 22, 





many but understood by few. The conduc- 





' 
{ 
| I 

eect, ether hresde, #6 cepts so; Hanging iler Plates CLEVELAND, 0. tors of PRINTERS’ INK understand it thor- 
i Rock Coke No. 1 Foundry, $15 50@16 00 ; Hang- ° oir ew i aaa oughly Surely their advice, based on an 
1 ing Rock Charcoal No. 1 Foundry, $19 50@ | Tank, \% inch and heavier oughly, Surely é ce, base ‘ 
q 21 00; Hanging Rock Cold Blast, $20 75@22 75; . Pig Md ’ = cs H. P. Hussey. Geo. H. Pomeroy. | ¢xperience of more than twenty-five years, 
4 : , “ce ‘ 
H Hanging Rock Warm Blast, foo 00@oo oo. o.1 ‘ll he didi, Miia aca 
i siibed i CH Flange, “ “ HUSSEY & POMEROY will help you ddre 
4 LouIsvVILLF (reported by Hall Bros. & Co.): | Extra Flange, “ ; CEO. P. ROWELL & CO.’s 
i Hor BLast FounpRy—Southern coke No. 1, Solid Fire Box, “ 





$14 "s@15 25; Southern coke No. 2, $14 o00@14 50; 
Southern coke No. 3, $13 75@14 25: Mahoning 
Valley Lake ore mixtures), $17 50@18 00; 
Southern charcoal, No. 1, $16 so@17 00; South- 
ern charcoal, No. 2, $16 00@1650; Missouri 
charcoal, No. 1,$ 17 50(@18 00; Missouri char- 


EXCLUSIVELY PIG IRON, ings te step tana 


Strong Foundry and American Scotch 


Irons, ony Forge and Bessemer . 
Irons for steel purposes. S W ct t 
. ee . EJCCTOr. 






































coal. No. 2, $17 00@17 50 FORGE—Neutral coke, | Fire Box...........sccccsse scssocscsssessnsscsseeceecessesceaes 435 | Room 57, Grand Arcade, Cleveland, O. 
$13 25@1375: Cold short, $13 00@13 25; Mot- Above includes plates 90 inches wide. pIScRARZE 
tled, $12 o0o@12 25. CAR WHEFL AND MALLE- | 90 tu 961M. WidEe............ccccee eeeeeeeeees For Raising Water from 
ABLE- Southern (standard brands), $21 so@ 96 to 100 in. wide.. 5 . i 
2200; Southern (other brands), $17 50@158 00; 100 to 104 In. wide 1% PITT BURGH & WHEELING COAL (0., Deep Wells, streams, 
Lake Superior, $22 00@22 50 ROE EO) Wee WEN: MR a ons ssikanevorceccanencvexencatacacd special MINERS AND SHIPPERS OF Se & 
af ‘ r, $22 22 50. b ixcav: ° -¢ 
American Cast Tool Steel. H eres 
St. Louis (reported by Rogers, Meacham & vii Ohio Steam Coal and Coke. 
shields): Hor BLast COKE AND CHARCOAL— ROUND, SQUARE AND OCTAGON. cts. Ths The cheapest made. Send for 
southern Coke No. 1, $15 75@1650; Southern | 1 to 2in. imclusive...ccccccccceccccceeeeee. re Mines on the Cleveland, Lorain & Wheeling =| rices. 
Coke No. 2, $14 75@15 75; Southern Coke No. 3, g16to%in * 09 R.R. Capacity, 3,000 tons daily. ’ 3 
§14 25@1475; Southern Grey Forge, $13 75@ 7-16 to % and 23 a P 6 Office, 29 Mercantile Bank Building. 
14 25; Southern Charcoal No.1, $18 00@I18 so; ogg 5 NEE eS et CLEVELAND, OHLO JAMES JENKS, 
Southern Charcoal No. 2, $17 00@1800; Missouri | 5¢ to 11-16 and 4! pesise ; dey oa eee = . ee : a 
Charcoal No. 1, $16 00@1650; Missouri Charcoal ae Se ie Lake Shipping Point, Lorain O. Detroit, Mich. 
No. 2, $15 00@1600; Ohio Softeners, $17 00@ | Y to 9-32 and 6% to7 in........... rg cotea cece TAS. PATTERSON, Sales Agent 
1900. CAR WHEEL AND MALLEABLE IRONS— MMAR «na cssvanasatnecagsaseucnan sauvannacedeasussantonenacenssiod 14 
Lake Superior, $20 00@22 00; Southern, $19 00o@ Flats. 
23 00. CONNELLSVILLE CoKE— East St. Louis, cts. Ibs APPLY TO 
$4 40; St. Louis, $4 55. 2 to 9-16 wide by 2 to % thick................cccccceeees ° 
DETROIT (reported by William F. Jarvis & Bessemer and O. H. Steel. 
Co.): Lake Superior Charcoal, all Numbers, ct. Ib : } 
$19 00@19 50; _ Lake Superior Coke, all Ore, POI iincnc oth asssnthsonnaniacets s 
$18 o0@18 50; Lake Superior Coke, Cimder | Tire.................cccccesece ee ¥, 
Mixed, $1750@1800; Standard Ohio Black | Spring................cccccces ceeeceeeeeneees 
Band, $17 50@18 50; Southern No. 1, $16 50@ Sleigh Shoe a = y # q a 
1700; Southern Gray Forge, $15 co@15 50; | aR SE ees rere 
Southern Silvery, $16 oo@16 50; Jackson County | Cutter Shoes, tapered and burr. sd 03 
ae Silvery, $18 oo@18 50; Old Wheels, $18 50 English Tool Steel. 
19 00. : 
; MNON Ecc sashacanuwevants) tnaxaneiaxasr oneaeuaséssitebaasenal 16¢ DETROIT, NMIICH., 
PITTSBURGH (reported by A. H. Childs): Hobson's ‘‘ Best panaanebsaavassancanana dates 16¢ 
No. 1 Foundry, $16 00@16 35; No. 2 Foundry, i PRM ONRNRINE erage anise ane andacacawasasnn 36¢ 
$15 0o@15 25; Grey Forge, $14 25@14 50; White Burden Boiler Rivets. , : 
and Mottled, $13 25@1350; Warm Blast Char- via? : For all kinds of 
coal, $18 00@24 00; Cold Blast Charcoal, $22 00 2, 58, 11-16 and % inches diameter...............4 00 
Q27 00; Bessemer, $16 25@16 50 fh idge %, %, 11-16 and % inch diam.......... .4 00 | 
7 ; Ss » $16 25 50. 





be 
< 


2 
MERCHANTIRONANDSTEEL. | SCRAP IRON AND OLD METAL. = —\ 
Flat Bar. Net Ton. = 
BUC be ain BE bet SON -: cosnsssaans sanssisdscwasise ao tae eee seteeneeneeeees sone AT 5° e | 

































4% to 6by % eee VO. F WEOUBEE SCTAP.occecsees a $8o will buy the best band saw in the world. 
1% to6by 1% to 2inc *eleeeeeateea No. I Mac hine cast scrap....... 12 00 | es oo will buy our new patent 4o-inch band 
1% & 1K by ¥% to % inch... peose -— se free from burnt iron). ca e 00 | sa ; 
tr &1% by %to % inch FTALE BArs....sseseseceeseeeeesereeesenees - ‘i Q | $18 5 will buy our new patent band re-saw- 
%, % and % by % to% Seats 3 eee Pipes and RR OOO 88) ee ccs csixcsnesnabnnnckas 13 LAKE CHAUTAU UA. | ing machine. ‘ 
: Tank iron.......... sseaesesesesecenensrenscnasenserses sense 12 Take the Nickel Plate to Lake Chautauqua, | $125 will buy the best automatic rip-sawing 

Round and Square. Hoop and band iron. 10 the popular Summer resort, where 150,000 machine. Weatherboarding attachment in- 
1 to 1% inch........ TTON AX1ES....sseseseeescesesseeeeseseseeeresseeeesenecneens 24 pleasure seekers visit in cne season. It is lo cluded, and one 12-inch rip saw. For further 
2 to 2% inch........ Light sheet iron.. sreesewenceeessescccecs 10 cated at an altitude of between 1,400 and 1,500 | particulars address 
2% to 3% inch.. Axle CUPMINZS........ssercrrsserrescrorerees 

Wrought turning (free from cast). a continuous picture of scenic 


3% to ginch.. 


4% to 4% inch Wrought iron, oily drillings........ 


Nickel Plate has made special arrangements MOORE’S HILL, IND. 








4% to 5 inch... Cast DOTINGS......eeceeeeeeeees ree oe 9 for the accommodation of tourists who desire 
Malleable 1ron.............0+. Seka ise 20 to stop on excursion tickets either going or 

: Uncut wrought iron boilers... 10 returning, enabling them to visit friends en 

* to 1% inch Steel boiler plates...........0., tesevereesenessees TG route and the many attractions of the beauti 


Old iron T rails 


: ful city of Cleveland, Ohio. Excursionists 
Old steel rails 
Car wheels......... 


kpakagnnnhys desiring to visit Niagara Falls may be accom- ; 
sreereseseesenssesecsereseeceseesses 20 OO | modated with tickets direct, or via Chautau SE LE fe r R Ae PEZ 
Old copper...........00+, ties teens qua Lake, enabling holders of Nickel Plate 


Half Oval and Half Round, No.1 H. red Brass kath in wisit bien Gf tanae tamnee sansnkn 
t% to 3 inch.. sieevy ye llow brass without additional cost to purchaser. The F @) U) 'N 'D) R Y~ 


-gZToss tons 22 










50 
00 
50 
00 
00 
00 
14 00 et above ocean level, and its shores preset 
Belo pJevel, and its shores preseat | @OPANRARe MFC. co., 
00 
00 
00 
00 
50 
0o 
50 






% to % inch.. 
4 
















%to1% inch....... depeceee . é . tn Nickel Plate trains make direct connections M 
% to % inch... . eee nee at Brockton for Mayville, and close connec TELEPHONE 2139 
3 tions returning. Be sure your ticket reads 829 SHERIFF ST.CLEVELAND,O. 


via Nickel Plate. 








MACHINERY SUPPLY MARKET. 





Anv ils. 





American... 








WO A NOB ich siesvandaveaieaiess i 
Be aw. 
atts la ’ BREE Dini wevssucnsgaed dis 40 
Blacksmiths Bullock’s.... dis 50&10 
POMMRCIORS  oiesc  cgnceucveespesy cevenssee ateiv’ dis 40@40&10 | 
BERT AMG eas csi cesccanuchsutsamanseeucndis sasaesene dis 40&10@50 
Belting. 
Boston Belting Co’s standard..... .dis 70@70& 5 
‘“ extra.. dis 6085 (at 608 10 
= ste Lame) yao aa iia: dis 55 
PROVES ROPE TDi cis csivecsccncsceswseree ess ecsccines dis 45 


Cleveland Rubber Co. extra standard .dis 60&10 
Shultz Raw Hide Leather Belting, single, 


pbs Gb deHSS NOLS RétuseabesieunandioSerseepatouaunaesesteayenys dis 30 





huneas Weewee dh uuspese: beseUninbivaennseddeviaes sosceenei6-deeees dis 35 

Standard, OGM tAUMME!d....s6ccccscsccecccssased dis 55@60 

Alexander Brothers’ pure oak tanned. ...dis 45 
Blowers and Exhausters. 

Bhs RF ICME COMING Bicciiczicssts cxcnncussvendescdeceuus dis 20 

Boston Blower Co., dis 35 















BG IIO LG vaitniy sucexsennstntbagduleh tiisavovdeedeedsexdecagkaed dis 35 
issiidssisWasiavulegeeavens seveceeseuseessesssoscceces set DOSS OION 
Chalk. 

ERG S, cev cen cccesnosesecandssasuupuvesmbapsee stake A gross 50 
White Crayon 4 gross 12@12% dis 10 
MONE os. cui cacalecdule =catcicsdeank eeanumserdceeeuer counts dis 70 
PNG os sisecuaevesovupicepstsKebencnececinntees slepsewas, pocsvel dis 85 
Chucks. 

Cushman’ S 4 Jaw Independent................. dis 40 

Combination.......... ..dis 40 

. Geared Scroll........... dis 30 

2 Jaw Brass Workers. dis 25 

" MARR piss cas kicensonvanes dis 35 

Wescott’s Scroll Combination. dis 30 

Independent........... dis 40 

= Little Grant Drill dis 30 

Horton’s Universal & Ind.... dis 40 

National Combination haere dis 40 

Sweetland dis 40 

Skinner se aan dis 40 

" pee ame dis 40 

Almond Dril Rvsvcanstbaapeve dis 25 

MEOL@O. ~ \" “\econcnesscuknaccvevasnaneuonctucveshanerers dis 15 
Skinner 


Cutters and Reamers. 
OCCT MING ccs cates ce ses sve sssnns:accavosavaccsessscnrd dis 10o@15 
Pratt & Whitney dis 10@15 
EM IG 6 vince ssn wecstcnnadennsocssdccncsbivacoscaetee dis 10@15 





Br own & Sharpe, Milling Cutters........... dis 15 
Gear Cutters... ......ceccssse dis 15 
Crowbars, 

RG RO a iic-  pceencancntasseacencucesscwsahcessartens Bhs, 
ETOM, BUCS]: POMMEB os svsinsccavesesveccccncosseciess Ib 3% 
Drill and Drill Stocks. 

PASE GIT Ws esvesce ca vuaesssassacesee-accaxciouccass dis so&10 


act been and Straight shank to 
...- dis 50&10 
eros T aper “and Str aight ‘shank Lat ger 
than 1% 
Drill 
- dis 50&10 





Cleveland dis 5o&10 
SIE Ik SIMNIUEE vc akcus ubacuvieenccawennaeeiies dis 5so&25 
PPROET BDI os cvcsicexaccoccxcdinesks axesvsceues dis 50&10 


Emery. 









No. 4 to No. 54 to Flour, C. F. 
46 gr. 150. gr. e. FF. 

Kees OD ncicca & 2 5 ¢ 2l4c 

¢ kegs # D........... 4c s4c 2%c 
\y% kegs # Ib 4c see s < 
rol cans,1loincase 6 ¢ 64%e 5c 
10 cans,lessthan 

EL TAIT .10 ¢ 10 ¢ 7hec 

Emery Cloth and Paper. 

Barder, Adamson & Co........... - dis 40@46 
BE, TE RN COE vance seccadonevbsaapensactassianunaces dis 40@46 
Emery Wheels 
WEE cscs csanaapantashcepuancesacianckernsraacd dis 50@60 
NOrtOm’s..cveesses- dis 55@60 
Grant.. ssecaehakun dis 55@60 
Union Stone......... . dis 60 
Sterliae’...<esseses- ....dis 60 
Vulcanite dis 15@20 

Celluloid.. 
Northampton. 
Crystal...... : 


gisele : ae a ae cecccee ; se eccees fake 2 Perrrry 1 


dis 60& 10@60& 10& 10 


PEACH O IGG «55+ nynersassndnscenace 
- X. F ..dis 25 





Kearney & Foot...............dis 608 I o@60& 10& 10 
Biack Didmo... .cocosee sass: dis 60& 10@60& 10& 10 
Arcade dis 65@70 
DisstOn’ sh... 0.005 as ..dis 65(@70 
re | eg occas caneans dis 7o 
Stub’s .- dis 25 


Grobet's ..dis 30 








Reynolds Bros.’ Hand Cut....cccsscssssssessseees dis 50 | 
Hammers, 

Pen ae ee ..dis 40 

Atha new list, Jan. 15, 1887 dis 50 


Heavy hammers “under 5 Ths. 18¢ 


over 5 Ibs 14¢, 


and sledges 
new list. 
Jack Screws, 





WETS O18 TORE CO, TAG oscansccnncepenconscseccsncomes dis 70 
Nuts and Washers. 
Size of boltinches % 5-16 % % % \% 1 
SAUALE..oscccocersacvsese 8 7 544% 4 3% 3% 
Hexagon ...............154% 114 846 5% 5% 5 
Washers ..... am 8 7 § 4% 4% 4% 
In lots les ss “than 100 Ibs, ® Ih add c.,1Ib 
boxes add Ic to list. 
Nails (wire. 

RAGE Tete Sh. BOB iicacsccankcsahesasveasasaanasis dis 70 &10 
Standard Penny Nails, # Ake g card rate 

j Car lots................ $2.30 

i Less than car lots$2 40 

Oilers. 

NR Ne sass scarcortscasncay stsbatansiod dis 60 
Brass and Coppet............... dis 50 
Malleable (Hammer's), No. 1, $3. 60; No. 2, $4.00; 


BD, S, Bbh BD GOR ccocesccnscccnstsansers dis 10o@10&10 
Packing, Steam, 

Boston Belting Co............. 
American Packing Hemp. ces 
Russia Packing aah 
Italian Packing 
Plumbago Piston 
Morrison's 
Square Flax “.. 
Sheet Rubber.......... 
Excelsior Rubber. ... 









‘THe IRON TRADE REviEw. 








Picks. 
Railroads, WOOO Se isk ccs teeseevivwtcevessnste $12 dis 60 
GEO 7 Weare ccceicscs servicer svcesert $13 dis 60 
Pulleys, 
EPOR Pulleys, Walker Letina cciccsscssecesiad dis 45 
PRCGREC PULO YS bis vciseviscccesess .- dis 55 
LIE WOOGIE ois. cvsantsanccoeapeonsccneie dis 45 
Rivets. 
Iron, Thousand, list November 17, 
is Vesnaineskinseabaecess ones Goveacureredeeeencucins Tee dis 50 
Iron, Ordinary, Cooper’s Block and Carriage 
BIBS INOVERIDCL 19 iis cvcsiccesaiavss vodcsazesvesvene dis 50 
BOI IEE sve cn sssccssncecersencsnvscesscsitesenayd dis 50@50&10 


Rope. 









D..A, Be Ce v.ccces «is 40@40&10 

i. H.: Barton's... 06 «dis 490@40&10 

New England Flint. .dis 40@40&10 

BAECS GRENGE recess vensvsonssessncwvesensscsseent is 25 
Saws. 

Disston’ BRR issveci cticawseodscencvnvseccovonceal dis 45 


Scroll. 


Hack Saw Stubs.. dis 20 
“ Bureka. dis 20 

be pee Seer dis 20 
Saw Swages Disston’s ...dis 20 
Atkins’ GAGE LIES -GUWUO. 5510; suveceneweupeiha cheoanns’ dis 50 


Mill, Mulay and Drag Saws..dis 40&10 








Wood Saws.. dis 40&10 
se Silver Steel Diamond 
Cross-cut Saws.............. 

5 Dexter Cross-cuts - 

ee Diamond ‘“ § 

ws Tuttle Tooth Cross-cuts..dis 25c ‘ 

“ One-man Cross-cuts......... maesge 
BNO: © TROGIR sos sonseccsecssncsccasenced dis 23c per pair 
No. 6 oe. geexeinae ..dis 16¢ * 
EXCEISIO’ SAW TOGISs..<cssescidosiscen srcees $6 per doz 
Perfection So") | eadamanereees beteerecaes = 


Screws. 


Wood Screws—List Jan 27, 1889. 
EC IONE, SLOW cons excanvvcevencendisasanehaganensncacd dis 50 
Round head iron.... i 





















Flat head brass..... dis 45 
Round head brass dis 35 
aquare Cap....<..:. dis 65 
Hexagon Cap... ...dis 60 
ee Cr Ferric sackstcesacsecens peachasesaneshasearaee dis 70 
Machine, Hat head, 1208. .....00<ssesesesessesesses dis 55 
Machine, round head, irom...............eeeeeee dis 50 
Bench and hand— 

ERO OF CO sisi veckcscussnktcvcncestionasd dis 75@75&10 
Coach, patent gimlet point.............cc00...00 dis 75 
Shovels and Spades. 

Ames’ list November 1, 1885......cccccccsccecees dis 20 
DS MNI cit cconccsnyinuessassinenasteace wis 5.25 
Hussey & Binns, railroad...............ccee dis 8.00 
Taps. 

Cards, Hand and Nut to 2in........... dis 50 

Carpenters’ $e “ . i 
Morse = o oe s 
Pratt & Whitney “ ** new list dis 10 
Machine Screw Taps.. dis 55 
Pipe Taps to 2% in...... dis 70 
Stay Bolt Taps......... dis 25 
Stove Bolt Taps ..dis 50 
ELON SOON vic ascdicd aeaceacassanssuncenceavaneoseees dis 40 
Twine. a &, 
No. 12, Fl ax Twine, 4% and %Ib Balls....21c@29c 
No. 18 sie Y and % ff - 18C@28e 
No. 36 ae an Y% and i *¢  ..-16C@27¢ 
2-Ply Hemp,\% & % It Balls (Spring Twine) 11%c 
3-Ply BE NEE cus sacsaaase desvatacansnes 12@12\4c 
Ply 1% Ib Balls.............. -1I@uwe 
Cotton Wrapping, 5 Balls to Db............... 15@16c 
Vises. 
DR - MEME... onsth dan ode Riauncousoiemnadeceanbiceanaiee dis 60 


Parker's. 


; dis 20@25 
Prentiss.. ; 









Reka coe dis 20 
Stephen's dis 25@30 
ng RR Re ee eee ae dis 30 
Miller's Falls... ....dis 40 
Merrill’s........ as -dis 10@15 
HOwarG.......2seeeceerees <ctneacaiuspaucaeeen dis 30 
Maneer’s MAchimiSt...ssssssssesssssesesecsese dis 50&10 
Wire. 

New List, ar 18, 1884 

BAGS ONG CORRE, «0sescsccsstsssapascrsoenn be 





Nos. o@i8.. Ss 
Nos. 19@26. aint 
Nos 27(@ 30. dis 





Bright and annealed, 


75@7 5k 5 
75&10& 5 
Coppered Nos. o to 18, market list. dis 70@70& 5 


“ “ 


Galvanized Nos. 0 to 18 


: dis 65&5 
T inne d market Nos. o to 18........... 








ee Broom Wire...........00 
Annealed Fence, Nos. 8 and. 9.. 





Annealed Grape, NOS. 10 tO 14............000+ dis AES 
Stub’s Steel Wire regular............ .co@lb dis 30 
Wrenches. 

Coe’s genuine, cash in ten days............... dis 50 
GIPOTE BtADAGIGernecsecessecesecdsscerse -dis 70&10 


Agricultural 
Mechanics’ 
Bemis & Call’s Combination. 
Donohue's E ngineers. ES 
Lamson & Se ssions Engineers 
Billings & Spencer’s Drop i” ates 

William’s = 
Alligator 


.-dis 75&10 








dis 55&10, & 3 
cagedutcaimaal dis 35 








“ “ce 


Sebastian, May & Co.’s 


Improved Screw- 
Cutting f 
’ 


FOOT or POWER eae 













Catalogue of Lathes, Drill 
Presses& Machinists’ Tools 
and Supplies mailed on ap- 
plication. Lathes on Trial. 
| 164 W. Second St., 
CINCINNATI, 0. 


17 


Webster, Camp & Lane Machine Co. 





Automatic:‘or Slide Valve Steam Engines, 


B@Send for Catalogue D. 


Cazes, Buckets, Etc. 


MA 


NUFACTURERS OF 


Mining Machinery, 


Improved Band Friction 


Wire 


Endless or 


Koisting Machinery, Geared 
or Direct Acting, for round or 
flat rope. 


Rope Haulage 
Machinery, 
Tail 
Systems.) 


Rope 


CORNISH PLUNGER AND 


BUCKET LIFT PUMPS. 


Sheaves. 


134 N. Main St., AKRON, OHIO. 





AVERY § 2% 
Ct. ON ji 


PERFE 


‘ PATENTE 


SLAMLESS STEEL 
AA GORNERS ROUND 





Classes of Work. Also 
Japanning. Also sole 


Elev. Bucket 


H. W. Caldwell, 
General Agent. 


“SPECIAL STAMPERS OF SHEET METALS. ” 


We do Stamping and Pressing of Sheet Metals for all 
Tinning, Galvanizing and 
manufacturers of 


Seamless Steel 
Ask your dealer for the Avery Patent Seamless Steel 
THE AVERY STAMPING CO., 


Successors to The Avery Elevator Bucket Co. 
Cleveland. 0.. SY 
131 W. W ne hes 8 


Buckets. 


, Chicago, I11., 





=l4umeya | 


(MF jh 





Lubricator for | 


Traction, Portable 
and all other small 
engiues, pumps, &c 
Single Connection. 


Indorsed by 


| . . 
describing above, 


UNIQUE LUBRICATOR CO., 


Active Agents Wanted. 


IMPROVED 


Unique Automatic 


Steam Sight-Feed 
LUBRICATORS. 


Builders. 
patents, the va 


Leading 


under 


Engine 


Manufactured strong 


lidity of which is acknowledged 


For Illustrated Pamphlet and Price 
address 


List fully 


Mansfield, Ohio. 
Special inducements 


offered Dealers and Jobbers, 


Iu 





ibricator for Station- 
ary Engines. 
Double Connection. 





THIS SPACE Is T: 


AKEN BY 


SMaxrre & Siri. Fe. 


IRON 


26x26 and 28x28, 30x30, with bed from 6 to 14 ft. long. 


MANUFACTURERS OF 


SMITH & SILK, 


N. E. Cor, 


PLANERS. 


Address all correspondence to 


Sth and Lock, CINCINNATI, O. 





CLEVELAND FOUNDRY. 
Castings 


For Machinery and Rolling Mills. 
CAR WHEELS 
All sizes and kinds, with and without Axles. - 


Chilled Faced R. R. Frogs 


ST. RAILROAD TURNOUTS. 


Nos. 9, 11 and 13 


i] 
Winter Street. f 


BOWLER & CO. 








STEEL 
CASTINGS 


FROM {1-4 TO 
True to pattern, sound, solid 
of unequaled stre ngth 
Stronger and more du 
position, or for any sé 
CRANK SHAFTS and 


60,000 


WORKS 


CHESTER, PA. 


15,000 LBS. WEICHT. 


free from blow-holes and 


rvice 


000 ¢ 


le than iron forgings in any 
whatever 


KAR WHEELS of 


this steel now running prove this 
Crossheads, Rockers, Piston-Heads, ete., for Locomo- 
tives. STEEL CASTINGS of every description. 
Send for cirulars and prices to 


Chester Steel Castings Co., 
} 407 LIBRARY st., 


‘PHILADELPHIA, PA. 





LEADER STEEL BARROW, NO. 6. 





BS” Write for Catalogue of 


house Trucks. 





Steel and Wood Barr 


all styles of 


LANSINC WHEELBARROW CO. 


LANSING, MICH, 


ws 


H 


ind Carts and Ware 

















rare a 

















LE LL ELL PEI AE i A i i tart 











HARDWARE MARKET. 


Augers and Bits. 


OMMON AURETS ANA DItS......ccececeeeree cones dis 70 

oy SR ee dis 60&5 
Cook’s Douglass Mfg. Co...............csseeeees dis 55 
Russell Jennings augers and PALS cin enenes dis 25 
Expansive Bits, Clark's small, $18; 

large, $26......... serdcusvoseceQllD SEGRONERS 





Hollow Augers, Ives’..... wee Gis 25&10 
Hollow Augers, Bonney’s Adjust. 8 


NER oars aesy sontecaictadusnscnennaeaseivess dis 40&10 
Hollow Augers, Stearns’ “Adjust. cs) 

CE BE issn ce soabucescspeversavetcetiocnsnsaenies dis 20&10 
Gimlet bits, common per gross $2 75@3 25 
Standard _ Stock Drills..............dis 50& 10&5 
BShip AuMe|>s......000.0...cccvessees dis 15 10@is&10&5 

Axes. 
Makers’ and mite al Brands— 
First quality......... ... Pdox. $6 00@6 50 
Others..... aieneraoned ... Pdoz. $5 50@5 75 
Full polished... vbevs onsecdeuqbenned. oaenesnmesunpeseubanenee’ $8 00 
Bolts, 
Cast iron barrel bolts....................dis 70@70&10 
Cast iron shutter bolts, etc......... dis 70@70&10 
Cast iron chain bolts..............:06 s.se200 iS 65&10 
Ives’ patent door DOI t.......6. ce ceeeeseeeeeeees dis 60 
Wrought iron barrel DOItS.......000-. dis 70@70&10 
Wrought iron square bolts.......... dis 70@70&10 
Wrought shutter bolts......... ......:.0+: dis 60&10 
Sargent’s list 
Carriage, common, new list ............... dis 75&10 
Tive, COMMON, THEW TIS. ....00ssssoseciserscnscess: dis 70 
Carriage and tire, sdeiietieelins3isai pat- 

EER sob diss consnses ocadeunsnuasssdenhspatbarvarseneneks dis 75&10 

EE ORs se ivccnsncsneverssccaceasesiacic sconce vexen dis 62% 






UENO SHIDOD «5s chcowicdctwhs vis sowns cineaavedcocscas dis 60&5 
Machine. : .. dis 75& 10@8o 


Ends oe dis 75&10&8o0 
Rae kets, Elevator. 
rita suicisdvevadauhndedod bards vGnk pqeaebeds sna blesicebeuustes dis so&10 
Butts. 
MUPOMMUC HEBER «5c ciceicns sess cacisessseses dis 70@70&10 
Cast brass, loose joint............ .cccoccses dis 33%&10 
Cast Iron— 3 
Fast joint, narrow........... dis 50& 10&5@60&5 
Fast joint, broad cesesseeeenG lS 55& 10&5@60& 10 






.. dis 70&10@75 
dis 70&10@75 
dis 70&10@75 


LOOSE JOINL.........ceeeeseeeeeees 
Loose joint, jap... 

Loose joint, jap with acorns. 
Loose pin, ACOTNS........6...0000 dis 70&10@75 
Loose pin, japanned acorns...........dis 70&10@75 
Loose pin, acorns, jap. plated tips. dis 70&10@75 
Wrought steel— 







Wrought, fast joint, narrow......... dis 70&10@75 
Wrought, fast joint, broad............ dis 70&10@75 
Wrought, loose joint, broad......... dis 70&10@75 
Table Butts, back flaps, etc..........dis 70o&10@75 
Regular inside blind.............. dis 70&10@75 
Light inside blind.............. ...dis 70&10@75 
BAAS TOEGE ococeicanssecaesdcesevenxovesvocsaseans dis 70&10@75 
Light th UN. codéssnsasscsusaaneacesnoned dis 70&10@75 
Chains. 


Trace, 6%4-10-2........ ® pair t. 3} 

Trace, 634-103... .-® pair 5S0&10@s50& 10&5 
Trace, 7-10-2 @ pair r. nf 

German Halter Chain, list June, 1887...dis ae 
German Coil, list of June, 1887..dis S08 108s 








Galvanized Pump Chain........ ........000+ Bs ee 
GRE TCMMM AON TPO, 5. .sscccsssccanee dis 75@75&5 
WOCE CUMIN, BTRBB.. <cscsccscccescsssscsseass dis 70@70&5 


Chisels. 


Socket Framing and Firmer.....dis 75&5@75& to 
Socket Framing and Firmer, yous Bros..dis 30 





Socket Firmer and Framing, L. & 
Wc PARR sc xccncapcasscaviizedisen: sscneed dis FOG 
Tauged Firmers... seensexenouatonany dis 40&10 
Cutlery. 












RMR IO sv cxasnconkesons dcenceeucesi dis 50&10&5 
PIE CU, TOW TIRE. cn nsnceccstcrssaccscosoas os eeeees dis 25 
SEE cuss apesbauaconinannee ® gross $12, dis 25@25&5 
Hangers. 
Barn door, old patterns........... dis 10&10@70 
Cees... (AUP TICTION) coccsccasser siens  ccenes dis 70 
eee sresreeeeeeee iS 40&10@4o& 10&5, 
ONC oa ccscecounva guunes Grease baRGareaennonel dis 40 
SMINTML 1. to canaUskdeckavaaganisennne Cakenanad dis 50&10@60 
Terry's Patent......... 5 in., $12; 4in., $10, dis 50&5 
RI ccscstiincintaceertsicercanintarce een 40&10 
PU MRIENNE OM: -<ciscacsegunassegcioncasnsiensinbe dis 30@30&10 
Horse Nails. 
No.10 9 8 7 6 
Ausable, # Ib..23 24 25 26 28.dis 25& 10@25& 1o&10 
Pata, WBA 19 BO BU BS..0<ccsssecressscosexsars dis 15 
MUNN cc cucunnuacsauaen/vasnennunshess’ dis 25&10@25&10&10 
Horse Shoes, 
PRETO OE TROCOUG, oc iscsesseccccecest senses # keg $4 00 
R. I. Horshoe Co., Perkins’ Imp. at 
factory MPYTTTTTITTT TTT CITT TT Tee 
Mule Shoes, at factory.. -# keg $5 00 
Knobs. 


Carriage, popened.n« ae gross 8oc dis 60&10 
Base, rubber tip....... veeeee GIS 7O&10K5 
Hemacite door knobs, new list.....dis 40& 1o@so 










II NOREEN cos oko oa conan dnnsenees sonnel dis 65c(w68c 
Door Por. japanned......... .. dis 75c(@78e 
OO OE. MEECI RO oh asd ctocsenerapiassannsasanisans $2 00@2 25 
PT POE. PIMC boinc csnecesusasasehatasiacacase $2 00@2 25 


Locks, Bolts, Etc. 
P. & F. Corbear, Locks and Bronze Goods. 
Door locks, knobs and latches................. dis 60 
Escutcheons and keyS...........006 
Padlocks and padlock keyS..............0+0 









Bell pulls, mineral, porcelain and jet.......dis 60 
Bell pulls, genuine bronze.............. dis 60&10 
Lever bell pulls, genuine bronze........ dis 60&10 
Butts’, genuine bromnze................. .... dis 60&10 
Butts’ bronze plated.............. ... dis 60&10 
Store door locks and latches .... dis 60&10 
BEOPO COOL BONGIOG .oicccccsccnsenesseccnnchaces dis 60&10 
Shutter hinges& flaps, genuine bronze.dis 60&10 
Shutter hinges, bronze plated................. dis 70 
Flush bolts, genuine bronze SSaShhaminAnae? cane dis 70 
Shutter knobs. genuine bronze................ dis 50 
Shutter bars, genuine bronze................... dis 60 
Sash lifts, genuine Dronze..........c.ccccceceess dis 60 
Sash pulls and plates, genuine bronze.....dis 60 
Push plates, genuine bronze..........cceeeees dis 60 
Drawer pull, genuine Dronze.....cccccecese. dis 6634 
Letter box plates, genuine bronze... .dis 60& 10 
NN RCNNEY SENET cn rc scxcenninceuasaciek sanannnenass dis 33% 
Plumbs and Levels. 
BRIN OT TIBE ciacaccoasoncsavasecs dis 70&10@70& 10& 10 
PORE TOVOIG iesccsseccnsscceserss dis 70& 10@70& 10& 10 
Phawin’ InclinOmeters......siccrcessessensacens dis 10&10 
Pumps. 
Cistern, best maker................2000 dis 50&10@60 


Pitcher’ spout,best makers.dis i CoB 10GB 10810 
Pitcher spout,cheaper goods dis o&%5@70&10&5 





ENS F 5 W. Bewesecscsenciverssensvobonsvees ®B doz $6 50 

ae ..'B doz $5 50 

Bishop's Pioneer..... ..B doz $3 75 

Bishop’s American 8 doz $3 00 

SOE IO i ctinnccscntessysesstecbuovescaicccabteorteed dis 65 

DRAMA N Cais ccvsscenssvudusedesacconeccivs ‘seeed dis 70@70&5 
Razors. 


Es Bes © ORDED TAGE CO ovens sesiiceessinecavessenes dis 





Pokes, Animal, 





Wostenholme & Butcher 
RI PIE on vicecavehangbhnug titans aiogsadendat 








Scales. 
Hatch, Counter, NO. 172.6600. svsccesseess ® doz $21 - 
Hatch, Ten, No. 162...... 0000. --- B® dox $6 75@ 
RERUN Wy RANE Risa veces séceceuccase cscastenvaaneel fis se 50 
TE TERR ils scicessscnsoisaveneierd dis naguhie 
Scale Beams, List of January 
TR, - BORD ass ccmssssasvermneuicacbennd dis 50& 10@50& 10&4 


Screw Drivers. 
Stanley R. & L. Co.’s Varnished 


RU AR ION cis ocvt snes antacsescscauevemmmacareanis dis 65&10 
Stanley R. & L. Co.’s Black Handles..dis 60&10 
Sets interchangeables............... i doz $18 dis 25 

Squares, 


Steel and iron : . 
Nickel plated dis 75& 10@80 


Disston’s try square and T bevels...... dis 45&10 
Winterbottom’s try and miter...........dis 30&10 
Tacks, Brads, Etc. 

New List, January 2, 1888. 
American iron carpet tacks all 






MRIOG vcnncspscnccine anessuseerssechasesesevneed dis 80@80&5 
Steel carpet tacks all kinds............ dis 80@8&5 
Swedes iron carpet tacks, all 

DIN cctrasinen) aeudtiiniccseucseuissedevsuetuass dis 80@8&5 
Swedes iron tacks.................00. dis 75&5@75&10 
Swedes iron Upholsterers’ 

Ee as dis 75&10@75& 10&5 


Tinned Swedes iron tacks..dis 75&10@75&10&5 
Tinned Swedes iron Up- 





holsterers’ tacks............. dis 75&10@75& 10&5 
American iron cut tacks. dis 75@7s&10 
CODPEE COCK Bosses scesscccsncsnnsovecsunsvanesses dis 50&10 
Copper finishing and trunk nails...... dis 5so&10 
RIT IE TUITE ves venncccccsenanad dis 50&10@s0& 10&5 
Finishing nails................. dis 70& 10@70& 10& 10 
Hungarian nails and 

MINESTS’ TACKS 20.020 sc0csccenesd dis 70& 10@70& 10& 10 
Gimp and lace tacks........... dis 75&10@75&10&5 

. tinned.dis 75&10@75& 10&5 
Trunk and clout nails....... dis 70K 10(@7OK 10K 10 
Tinned trunk&clout nails.dis s0& 10@7 o& 10& 10 
MG SER Eos saica veses cna’ uceesse disd70& 10@7 o& 10& 10 
MARIE CUNT. i sasdascs es canystanasvd dis,708& 10@70& 10& 10 


Common and patent brads.dis 7o&10@70& 10&10 
Tinned capped trunk n’ls..dis: *70& 10@70& 10& 10 





Martian s Patent aside sing Winder Blind 


is the most 
popular Blind 
-< in America. 
2 Architects & 
<=2y builders pre- 
: fer it to any 
TT 5 other, for mer- 
it, style, con- 
venience and 

economy. 
Not Complicated. 
he Only 


Blind that is 
furnis'd with 

» 

@ 

. 











an automatic 
Burglar- Proof 
Lock, free of 
charge. This 
is an item of 
immense mag- 
nitude, and 


EE ES may save you 
= many times 
the cost of 

=F blinds & per- 























haps life also, 

\ ij | | | iI! lid and the only 

blind that 

——— gives entire 
satisfaction. 

- Thousands 

are in_use. 
Agents wanted everywhere. Send for illus- 
trated catalogue and prices. Manufactured by 


HARTMAN & DURSTINE, “3i22er"55" 


J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
B. PIERCE, Secretary and Treasurer. 








“Tang 


> 
el) 





GEO. P. BURWELL, Gen’! Agt., 208 Superior 
St., Cleveland, 

Cc. A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O. 

A. D. BAITH, Special Agt., 208 Superior St., 
Cleveland, O. 

R. D. BRIGGS, Special Agt., 208 Superior St., 
Cleveland, O. 

T. E. WOLCOTT, Special Agt., Akron. O. 





Send for Circular and Price 


13 Champlain Street, 


CLEVELAND, OHIO. 





MANUFACTURERS OF 


QUICK RETURN 
Drill Presses, 


SPEED LATHES AND 
CRAB WINCHES. 








Coal, Mining and_ Quarry 


? BARRETT-LAUGHLIN 


CAR BOX 


Patented Dec. 6, 1887. 


4 Send for Descriptive Circular and Price List. 


B. BARRETT’S SONS & CO., 


MANUFACTURERS OF THE 


Barrett-Laughlin Car Box Steel Axles and S sonmgian Wheels 










WOOSTER, OHIO. 





Tube Works Pipe and Boiler Flues ; 


THE W. BINGHAM HARDWARE CO. 


146, 148 AND 150 WATER STREET, 


CLEVELAND, OHIO, 


HARDWARE, IRON, NAILS AND METALS 


OF EVERY DESCRIPTION. 
Railway, Machinists’ and Miners’ Supplies. 


WILLIAM JESSOP & SONS AND PETER STUBS’ CELEBRATED CAST STEEL. 


MALLEABLE AND CAST GAS AND WATER FITTINGS. 


Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors; Pennsylvania 
Peet’s Open Way Valves; Boston Belting Co.’s 
Rubber Belting, Packing and Hose; Alexander Bros.’s Leather Belts. 


STUBS, GROBET & ROTHERY FILES, ETC., ETC 











, ‘ie Bronson Supply Co., 


CLEVELAND, 0O., U. S. A. 
‘clusive manataomasers 
Nos. 7, 8,9, 1o and 1 
Will not ab- 


sorb Grease; 
will not im- 
part the Flavor 
of previously Cooked Food; Easily 
kept clean. 


BETTER THAN ENAMEL, 


Because They Will Not Scale. 








Wrought 





Iron Shears, 


For Cutting Iron and Plow Steel. 


This machine will cut 4 x 5g flat 


Iron and 1% in, round or square, 


MANUFACTURED BY 


The Cleveland Hardware Co., 


CLEVELAND, OHIO. 





{> Ll PS EA noP CLARK 


PROPRIETORS 


TYPE 
fief NCRAVING co. 


LITHOCR LEVELAND, 





Hulet, Holmes & Co. 























tam 














my 








MANUFACTURERS OF THE 
CELEBRATED 


Eclipse Folding Clothes Bars, 


The latest and best Clothes Bars on the market. Also manufacturers of 
Pick Handles from Second Growth Hickory. These Pick Handles are 
made all sizes, and for beauty of finish cannot be excelled. Write for circu- 
lar and price list. 


HULET, HOLMES & CO., 
BEREA OHIO, 








A ant aan Ph 


- AN NOUNCEMENT! - 


‘mor}Isodx yy 
‘O‘'N 24} 38 UAATIIW TYSAAAIND 
MAN INO 10} JWOAW ATOD PpeAtsoel 2M 


(-yno"3as) 





We have the pleasure of notifying our custo- 
mers and friends that we have secured a lon 
lease of the new building at Laight and Cana 
sts., and shall take possession about April 1. 

Our new quarters contain about 45,000 square 
feet of floor room, and has light on three 
sides. We therefore shall have increased 
facilities for manufacturing and executing 
any orders that we may be favored with. Our 
plant will be a modern one, and all necessary 
tools for the ply oe and expeditious finishin 
of work will be introduced as fast as required: 


E.E. GARVIN&CO., Laight & Canal Sts., New York. 


Champion Rubber Bucket 


CHAIN PUMP. 
wn naan” E. Crawford, 


NORWALK, 0. 

Chain Pump Pipe Buckets 
Common & Expansion, Woo 

Force Pumps; also dealer in 
Steel Chain-best quality. Spe- 
cial inducements to parties 
ordering car lots. Correspond- 
ence Solicited. 








For Sale. 


eo 


Harlow Lubricator. 


Brand new. Cheap. AddreSs, 


LUBRICATOR, 
Care IRON TRADE REVIEW. 


WELLINGTON 


Belt Holder. 


Recently Improved. 








BETTER THAN LOOSE 
PULLEYS. 





Shifts Belt from 
Pulley. 


Driving 


Belt stops when machine stops and lies slack 
until machine starts. Simple, cheap, easily 
operated. Sent on plo 9 Thousands in 
use. Address 


W. R. SANTLEY & CO., 


Wellington, O. 











VAN DUZEN 


CAS ENCINE 


NO BOILER. NOCOAL. 
NO ENGINEER. 

: \No Extra WATER RENT 

or INSURANCE. 

INSTANTLY STARTED. 

DURABLE, RELIABLE, 

SAFE and ECONOMICAL. 


Van Duzen Gas Engine 00., 


Pp t—\_ 34 E. 2nd St., CINCINNATI, O. 





_UNIVERSAITRRADIAL 


RADIAL DRILLING:MACHINES 


===. THREE DESIGNS. SIX SIZES. 


| 2 ORI ALL DESIRABLE FEATURES 


SAVERS & UPWARD 








Steam Jet Pumps, - 


From $4.00 up. 


Automatic Injectors, > §* $5.00 up. 
High Lifting Injectors, ¥ $6.00 up. 
Shafting, Hangers,- _ +» ‘“* $1.00 up. 


COUPLINGS, BOXES, COLLARS, ETC. 
Write for Circulars, Etc. 


COLUMBIA INJECTOR CO, CLEVELAND, 0. 
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SEND FOR CIRCULAR OF THE 


"EAST 1.A Fs E-”’ 


Metallic Shingles and Siding ! 


ee THESZEST ROOFING FOR CHURCHES, SCHOOLS AND RESIDENCES. 


t Py g 


2 ¥ 























MANUFACTURED BY W, J, BURTON & CoO.., 


SUCCESSORS TO 
THE DETROIT METALLIC SHINGLE CO., Cor. State and Park Place, Detroit, Mich. 


THE - ARMSTRONG - PURIFIER, 


—— WITH -—"— 


EXHAUST HEATER COMBINED. 


Purifies the feed water by means 
@ of the live steam, and heats the water 
up to the boiling point by means of 
exhaust steam. 











A full description of this heater, together 
with a valuable treatise on steam boilers, 
sent to any address, free of charge. Address, 


Armstrong Bros., 
SPRINGFIELD, OHIO. 








J. D. SMITH & CO., Cincinnati, O., 


Manufacturers of Every Description of 


FOUNDRY FACINGS, BLACKINGS AND FOUNDRY SUPPLIES. 


PLUMBACO FOR ALL PURPOSES. 


Radiant Facings and Blackings, Standard Core Compound, New Process Brass Moulding Sand. 
ge" Illustrated catalogue and price list furnished on application. “64 


THE HOPPES FEED-WATER PURIFIER. 


SOLD ON TRIAL. CLEAN BOILERS CUARANTEED. 





SEND FOR 
DESCRIPTIVE [ 
CIRCULAR 


A 





Hard Sheet Steel Troughs Easily Cleaned. 


HOPPES MANUFACTURING CO., Springfield, Ohio’ 


IRON CLAD PAINT CO. tron ciaa Paint co. 


Factory, 75 &77 Central Way. Sec. & Treas.. No. 3 Case Build’g, 
CLEVELAND, OHIO. 





And get the genuine article, 
and save liability of suit for 
using an article made in viola- 
tion of the patents issued to 
Wm. Green, and now owned 
by this Company. 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and cheap- 
est Paint made. 


IRON CLAD 
PAINT. 


FURNISHED both Dry and 
Ground in Oil. 
USED BY NEARLY ALL 
THE RAILROADS 





Trade Mark Patented, 





McClure & Schuler, 
ENGINEERS & CONTRACTORS. 


Bissell Block, 


CONSTRUCTION 


A SPECIALTY 


Sole agents for 


Massick’s & 


Crooke’s 


PATENT 


Fire Brick 


Stoves. 


Designs and Esti- 
mates for the con 
struction of Blast 
Furnace Work, and 
for all kinds of Hot 
Biast Fire Brick or 
Pipe Stoves; and all 
other kinds of Brick 
Work pertaining to 
Steel Plants, Iron, 
Brick or Wooden 
Buildings, all kinds 
of Iron Construction 
in general. 

B@-We propose to guarantee and put into 
successful operation all the plants we design 
and contract for. 


VICTOR COLLIAU, 














= Sole Manufacturer 
3 OF THE 
ae Improved Patent 
es HOT BLAST 
@  Colliau Cupola 
rs ‘2 ADDRESS: 
q H 287 Jefferson Ave. 
S. << 


DETROIT, MICH. 
McMyler Manufacturing Co., 


180 COLUMBUS STREET, CLEVELAND, 0O., 
Sole Manufacturers of the 










MeMyler ‘Patent 
ba =f REVOLVING 
; / STEAM 


, Derrick, 


G. AD Also general Hoist- 


OLe MNFRS ing and Convey- 
80 COLUMBUS. ST ing Machinery, 
; Ore & Coal Buck- 
ets & Dump Cars, 


INDUSTRY FILE WORKS, PE = 
A. & H.Gough, Props, Zz 


Manufacturers of 


Files = Rasps, & 


Equal to the Best English 


File. 








OLD FILES RE-CUT. 
All Kinds of Job Grinding, 
OFFICE & WORKS, 

48 COLUMBUS ST., 
CLEVELAND, O. 
C. GOUGH, Manager. 


SHEPARD’S NEW $60 


SCREW CUTTING 


c 
=) 
- 
m 
< 
nm 
ce 
> 
r 
9 
o 
= 
oO 





w 

: Foot Lathe 
: Foot & Power Lathes, 
<= Drill Presses, Scroll 
= Saw Attachm’ts, Man 
- drels, Chucks, Twist 
e } Drills, Dogs, Calipers, 
54 etc Lathes on trial. 





Lathes on payment, 
Send for catalogve of Outfits for Amateurs or 
Artisans. Address H.L. SHEPARD, Agt., 

124 East Se ond 6t.,Cincinnati, O, 
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Classified List of Advertisers, 


The star indicates that the adv. appears 
alternate weeks; the dagger + oncea month; 
the double dagger regularly. 








PAGE 
Animal Pokes 
A. W. Bishop, Berean, O........ccccccccscesccscccese 20 
Rlowers 
Buffalo Forge C« Buffalo, N.Y 
Boring Machines 
J. H. Osborne & Co., Union City, Ind....... 1 
Bolts and Bolt Machinery 
Hotchkiss & Upson Co Cleveland ....... a 
Colwell & Collins, Norway Bolt Co., Cleve- 
land. pe? vildvatsuhingcvandsessiortonvuectn: a 
tSeaton Mfg. Co., Cleveland..............csccscsss 20 
Brick and Tile Machines 
Frey, Sheckler & Hoover, Bucyrus, O......... 22 
Stevenson & Co., Wellsville, O. ............06. II 
Beltings 
Parkin & Bosworth, Cleveland.................. 24 
Belt Holders 
W. R. Santley & Co., Wellington, O........ 18 
Boilers and Boiler Attachments- 
b Meet! & Coa... ARTOM. Oiridisscseovceccs 20 
Mansfield Steam Boiler Works, Mansfield, 
Onio . TTT ETT e eee Tee eee 20 
Reeves Bros., Niles Wee eee a ooau eS ae 22 
Enterpt Boiler Co., Youngstown, Q...... 20 
John T. Caulfield Richmond, Ind aE omens 23 
Unique Lubricator Co., Mansfield, O........ 17 
Weinman & Euchenhofer, Dayton, O....... 14 
Colum! eral. bike phag > Cleveland sveseseeesees 19 
Pent verthy Injector , Detroit, Mich...... 24 
Detroit Lubricator Go , Detroit, Mich...... 20 


Bolt Cutters 

H. B. Brown & Co., 
Bevel Jig Mills 

C.J. McNutt, Ashtabula, O..........::ssceceeeees 15 
Burglar Alarms 

Cuyahoga Manufacturing Co., Cleveland.. 15 
Car Axles 

B. Barrett's Sous & Co., Wooster, O.......0. 18 


East Hampton, Ct...... 21 


Coal and Coke 
Pittsburgh & Wheeling Coal Co., Cleve- _ 
land... Sihasann sAneaN Renkin Anawehiensass 16 


Cranes and Derricks 
tcMyler Manufacturing Co., Cleveland..... 10 


Wim. Tod & Co., Youngstown, O..........ce000 22 
Harmar Foundry & Machine Co., Har- 
mar, O A cA caausaesenienaweananebapaniosGanes 

Car Wheels 

Bowler & CoO., CleVelaiGscicicsnes: sanccccen sccectees 17 
Chemical Laboratory— 

J. F. Elsom, New Albany, Ind.............esseees 21 
Clothes Bars— 

Hulet, Holmes & Co., Berea, O........0--cseeeee 18 


Damper Regulators 

*Curtis Regulator Co., Boston, Mass......... 19 
Die Makers. 

Avery Stamping Co., Cleveland.............000. 23 
Drilling Machines 

Universal Radial Drill Co., Cincinnati, O.. 19 

*K. A. Schumacher, Cincinnati, 

Huntington & Lunt, Cleveland.. 

*Lodge, Davis & Co., Cincinnati, 
Drop Presses 

Williams, White & Co., Moline, IIl............ 16 
Engineers and Contractors— 

E. H. Jones & Co., Cleveland sonisapenasnenes 

Jas. P. Witherow, Pittsburgh, Pa 

McClure & Schuler, Pittsburgh, I 
Elevators 








L. S. Graves & Co., Rochester, N RR 15 
Houghton Foundry & Machine Co., 
Toledo, O rane péndabeshi ah saantea II 

Explosives 

Hercules Powder Co., Cleveland..............++ 23 
Electric Lighting Apparatus 

Brush Electric Co., Cleveland.............csccses 19 
Elevator Buckets, 

Avery Stamping Co.. Cleveland................. 24 
Emery Wheel Dressers 

WY. WH. BPiGen, CLEVOLARG vi cicicscciccisgccccasnsse 26 


Emery Wheel Machinery— 
J. Wendell Cole, M. E., Columbus, O., or 


Chicago Il] eovceccsecsecococccences OA 
Engravers and Electrotypers- 
Eclipse Electrotype & Engraving Co., 
Nee ORUECE. 516i n od caaaecinaghisidueihdacansevesarounncdeene 18 
Murray & Heiss, CMlevelatid ;sscccisicsiscsesscas 21 


Union Electrotype Foundry, Cleveland.... 20 
Engines (Steam) 

Kilby Manufacturing Co., Cleveland.......... 24 

Novelty Iron Works, Canton, O......... ‘ 





Aetna Machine Co., Warren, O...... 

Lloyd & Sterret, Erie, Pa...........0.0s 

Wim. Tod & Co., Youngstown, O... 

E. H. Jones & Co., Cleveland... 

*Columbus Machine Co., Columbus, O...... 23 

*Chandler & Taylor Co., Indianapolis, Ind. 18 

Buckeye Engine Co., Salem, O......... .ccscses 22 

The Westinghouse Machine Co., Pitts- 
burgh, Pa sbeueka Sea keuauiaheaniwer since “ae 

Geo. Worthington Co “Cleveland 22 





Cleveland & Hardwick,Erie, Pa................ 22 
Engines (Gas) 

Schleicher, Schumm & Co., Philadelphia, 

PE Re CSCO TT oo iiinccassansdestncespascscacs 2 22 

Engineers’ Specialties— 

Crescent Manufacturing Co., Cleveland... 22 

*Curtis Regulator Co., Boston, Mass......... 23 
Ejectors 


James Jenks, Detroit, Mich...ccicccse pacaeaneh 1¢ 
Files, Makers of 

Reynolds Bros., Columbus, O............. ...... 24 

A. & H. Gough, Clevelanid............cccocssecsesse 19 
Forges— 


Cleveland City Forge & Iron Co., Cleveland 24 
Foundries 


Bowler & Co., Cleveland.............s.eccccsses 16 & 16 
Taylor & Boggis Foundry, Co., Cleveland 20 
Wm. Fitzsimmons & Son, Cleveland......... 20 
Curry & Co., Meadville, Pa.ccc.ccosccosssescscese 20 





‘THe IRON “TRADE 


Flue Cleaners— 
Crescent Manufacturing Co., Cleveland..... 20 
Feed Water Heaters— 
Stilwell & Bierce Manufacturing Co., 
Dayton, O 
Laidlaw & Dunn Co., 





Cincinnati, O 


Armstrong Bros., Springfield, RD, ts abaaysoeee 19 

Hoppes Manufacturing Co., Springfield, O. 19 

E. H. Jones & Co. , Cleveland SUviraWeehiaksedennens 28 
For Sale— 

Foundries, Furnaces, Machinery, etc........ 20 
Foundry Cupolas— 

Victor Colliau, Detroit, Mich...............cccee 19 


Frost Proof Steam Traps— 

*Curtis Regulator Co., Boston, Mass......... 23 
Foundry Supplies— 

J. D. Smith & Co., Cincinnati, O............... 19 
Feed Grinders— 


Enterprise Mfg. Co., Columbiana, O........ 11 
Galvanizers. 
Avery Stamping Co., Cleveland................. 24 


Hard ware— 
W. Bingham Hardware Co., Cleveland..16 & 8 
Eberhard Manufacturing Co., Cleveland... 
Geo. Worthington Co.. Cleveland.............. 23 
Bronson Supply Co., Cleveland............... . 18 
Heating Furnaces— 
Beecher Furnace Co., Cleveland.................. 16 
Iron and Steel Rooting— 





Sykes Iron Roofing Co., Niles, O............... 23 
Cambridge Iron Roofing Co., Cambridge, 
GRR sieteinea cavaske chenschauecechoues teuamontunbeseinsens 23 

Garry Iron Roofing Co., Cleveland .. soe 23 

Standard Iron Co., Bridgeport, 3 ee 23 

Cincinnati Corrugating Co., Cincinnati, O. 23 

Kanneberg Roofing Co., Canton, 3 SS 23 

W. J. Burton & Co., Detroit, Mich.. - 19 





Thompson Manufacturing Co.,Cleveland, 23 











W.G. Hyndman & Co., Cincinnati, O........ 23 
Scott & Co., Cincinnati, O we ON 
*Cantan Steel Roofing Co., Canton, O....... 23 

Berchant & Co., CHICR#O: Fl .c..<<<s00s-00ee 13 

Iron Ore, Bar and Pig Iron— 

Dalliba, Corrigan & Co., Cleveland............ 16 
Tuttle, Oglebay & Co., Cleveland... a ae 
J. H. Outhwaite & Co., Cleveland 16 
Pickands, Mather & Co., Cleveland........... 16 
Condit, Fuller & Co., Cleveland, O....... ee | 
Cleveland Rolling Mill Co., Cleveland.. 16 


Hussey & Pomeroy, Cleveland......... ........ 16 


Wm. F. Jarvis & Co., Detroit, Mich........... 16 
Iron Planers— 
Smith & Silk, Cincinnati O.......c.ccccscccesess 17 


Key Seating Machines— 

W,.P. Davis, Rochester, Ne Was sccccsscsscscacecs BQ 
Lath Mills— 

Be a Re CS FW ois ikcacncchcddveccdockeeee 21 
Lumber— 

Martin & Barris, Cleveland. ...c...c..sssescosesess 20 
Lathes— 

Muller Machine Co., Cincinnati, O............ 

Sebastian, May & Co., Cincinnati, O......... 

H. L. Shepard, Cincinnati, O............ aes 

*Lodge, Davis & Co., Cincinnati, O........... 
Mantels, Grates, Ete.— 

Conger & Collins Mantel Co., Cleveland... 24 
Milling Machines— 

+Brown & Sharpe Mfg. Co., Providence,R.I. 15 
Mining Machinery— 

Webster, Camp & Lane Machine Co., 

CONE SEM nod enc kakda tiknasienewumbis baccicesiastenavs 17 

Machinery—(General) 

“Columbus Machine Co., Columbus, O...... 23 

Morgan Machine Co., Cleveland............... 21 
Machine Shops— 

Webster, Camp, & Lane Machine Co., 





OS,» SNE EER AR SR ee ot ee aan er 20 

Novelty Iron Works, Canton, O................. 20 
Machinists’ Tools and Supplies— 

Parkin & Bosworth, Cleveland.................. 23 

B. BE. Garvin & Co., New VOrk.sccccccsscccscces 19 
Oftice Furniture— 

Burgess Bros, Cleveland............ccsccssscscscees 21 
Patents— 

Osborne & Co., Cleveland...........cccscscessssesess 16 
Plumbers and Steam Fitters— 

Parker & Meikle, Cleveland. ................0.... 13 
Pumps (Steam)— 

EB. NH. Jones & Co:* Cleveland ...s1s.<:sceasscesssss 


Laidlaw & Dunn Co., Cincinnati, 
Hamar Foundry & Machine Co., Hamar, 
( 





saidepataganteCepancenenestabesrateusnaeaias thsentcascecebesti 22 
Pumps (Chain) 
So Ee; Craton, NOT Wl, Oiincccsscceccscvecsocsscs 19 
Paint— 
Iron Clad Paint Co., Cleveland.............s0008+ 19 


Pipe Coverings— 
John A. McConnell & Co., Pittsburgh........ 15 
Post Hole Augers— 


J. H. Osborne & Co., Union City, Ind...... 12 
Printing Inks— 
Ault & Wiborg, Cincinnati, O.................. 21 


Punching and Shearing Machine— 


*Bertch & Co., Cambridge City, Ind.......... 13 
Williams, White & Co., Moline, I11.. ae 
Cleveland Hardware Co., Cleveland 

Railway Supplies— 








BOW IST Ae Ox, OVO OIG. cc cissncescecesesstscvesncays 17 
Cleveland City Forge & Iron Co., Cleve- 
EBON. cccagaasanicinsndnanesanincaasasesiaosbecskehoeascans 20 
Cleveland Wheel & Foundry Works, Cleve- 
ON ee RES, ESTEE SSR Re eR Sete I 
Railroads— 
I EE IREO. pssacdsessudanennntaceaksaashabiaaaben’ 21 
Reducing Valves— 
*Curtis Regulator Co., Boston, Mass......... 19 


Sash Balances— 

Caldwell Manuf’g Co., Rochester, N. Y..... 15 
Steam Heating Apparatus— 

*Curtis Regulator Co., Boston, Mass......... 19 

A. A. Griffing Iron Co., Jersey City, N. J... 15 
Steam Boiler Inspectors— 

Hartford Steam Boiler Inspection & In- 


surance Co., Hartford, Conni............0ccceee 18 
Steel Rails, Blooms and Billets— 
Cleveland Rolling Mill Co., Cleveland....... 16 





REVIEW. 


Steel Stamps and Stencils 


1. H. Fleharty & Co.. Cleveland.......... ons 20 
Saws— 

E. C. Atkins & Co., Indianapolis, Ind........ 24 

Standard Mfg. Co., Moore s Hill, Ind....... 16 
Shapers— 


*Lodge, Davis & Co., Cincinnati, O........... 24 
Sheet L[ron— 


Cleveland Rolling Mill Co., Cleveland....... 1¢ 
Sheet Steel— 
Standard Iron Co., Bridgeport, O............... 23 


Steel Castings— 

gia Steel Casting Co., Philadelphia, 

PaLiknainnaayNinielaehy es gaebasedd scuaktwesenssoediububivenss 17 
Steam Fitters’ Supplies— 

A. A. Griffing Iron Co., Jersey City, N. J... 15 
Stampers of Sheet Metal— 

Avery Stamping Co., Cleveland.................. 24 
Screen Wire Holders — 

John Hosford, Monroeville, O ............sc0008 2 
Tinning Steel, Etc. 

Avery Stamping Co., Cleveland................. 24 
Trucks and Wheelbarrows— 


Lansing Wheelbarrow Co., Lansing, 


MSGI reiiuataverdyaceselcaucsdesineucsieuraGawececeetcnacsess 17 
Twist Drills— 

Cleveland Twist Drill Co., Cleveland......... 24 

*Standard Tool Co., Cleveland................. 24 


Turnbuckles— 
Cleveland City Forge & Iron Co., Cleve- 


RINMNESdutuebade Kceaas fsedatonccuccocs soarasess eesenuaouudiace’ 4 

Water Columns— 

Reliance Gauge Co., Cleveland.................. 24 
Window Blinds— 

Hartman & Durstine, Wooster, O............. 18 
Wire Goods— 

Pr. POmOr ae CO... TOGO. Ooi viscicessveccccccseses 24 
Wire Machinery— 

John Adt & Son, New Haven, Conn.......... 13 
Woood-Working Machinery 

Frank & Co,, Buffalo, N.Y sic cab atntieteweah TEM 


W renches— 
Campbell Printing Press & Mfg. Co. New 
MEE acs scacascosuseerens ata cnedwaeke scoucenenveainseuesee ae 


For Sale. 
NE OF DUNN'S HOISTING MACHINES, 
with over 4o feet of chain. Good as new 
capacity, 600 lbs. Address Dunn, care Iron 
Trade Review, Cleveland, O. 





For Sale Cheap. 
NEW NO. 4 INJECTOR, never been used 
Address Jones, care Iron Trade Review, 
Cleveland, O. 


For Sale and Wanted. 
"INEE RAILS of every size go and steel, 
new and second hand. JEWKEs, 

Iron Broker, tittshoren, Pa. 


Two Books for Foundrymen. 


AMERICAN FOUNDRY PRACTICE. 
BY THOS. D. WEST 
Treating of Loam, Dry Sand and 


Green Sand Moulding, and contain- 








ing a Practical Treatise upon the 
management of Cupolas and 
the Melting of Iron. 


West’s Moulder’s Text-Book 


Being Part II of American Foundry Practice 


Presenting best methods and original rul 
for obtaining good, sound, clean csatings 
giving detailed description for making moulds 
requiring skill and experience 

Also containing a practical treatise upon the 
construction of cranes and cupolas, and the 
melting of iron and scrap steel in iron 
foundries. Either of the above books will be 
sent by mail, postage paid, $2.50; or, on re 
ceipt of $3.00, the IRON TRADE REVIEW will be 
sent one year, with either of the above books 
asa premium. Address 


CLEVELAND PRINTING AND PUBLISHING CO. 


CLEVELAND, OHIO. 


TO ADVERTISERS! 


For a check for $20 we will print a ten-line 
advertisement in One Million issues of leading 
American Newspapers and comp rylete the work 
within ten days. This is at the rate of only 
one-fifth of a cent a line,{for 1,000 Circulation 
The advertisement will appear in but a single 
issue of any paper, and consequently will be 
placed before One Million different newspaper 
purchasers ; or FIVE MILLION READERS, if itis 
true, as is sometimes stated, that every news 
paper is looked at by five persons on an avet 
age. Ten lines will accommodate about 
words. Address with copy of Adv. and check, 
or send 30 cents for Book of 256 pages 

GEO. P. ROWELL & CO 
10 SFRUCE ST., NEW YORK. 











ANIMAL POKES 


They prevent animals from 
breaching or being injured 
by barbed wire. Be st in the 
market. Recent valuable 
improvements. Prices low 
Factory extensive and relia 
ble. Se “‘ for catalogue and 
price lis 
A. W. BISHOP, Berea, O. 


Engineers’ Spechalties, ‘iinicssing 
and Automatic Grease Cups will effect pif ei 
of 75 per cent. over oil. Investigate their 


merits. CRESCENT MFG. CO., Cleveland, 0. 











CLEVELAND BUSINESS DIRECTORY. 


Bolt and. Nut ‘Wor ks. 
rF\HE HOTCHKISS & UPSON CO., Manuf’rs. 
_ Machine, Plow and Elevator Bolts, Coach 
Screws. 


Carriage Bolts. 

ae COLWELL & COLLINS NORWAY 
BOLT CO., manufacturers of Philadelphia 

Carriage and Tire Bolts. 


Coal, [ron and Ore, 


| JICKANDS, MATHER & CO., Iron Ore and 
Pig Iron, Cor. Bank and Superior Sts. 


Foundries. 
| POWLER & CO., Car Wheels, Patent Chilled 
Frogs, and all kinds ofcasting. 9 Winter. 
FFXVAYLOR & BOGGIS FOUNDRY CO. Fine 
Gray Iron Castings. 65to73 Central Way. 


Hardware and Iron, 


SpSEAS, WM. & CO., Hardware, Iron, 
Nails and Metals, 148 and 150 Water St. 
YWWEVELAND ROLLING MILL CO., manu- 
facturers of Steel and Iron Wireand Steel 
Tire. 
os EBERHARD MF'GCO., manfts. of Car- 
riage, Wagon and Saddlery Hardware. 


Hardwood Lumber. 
\ ARTIN & BARRISS, dealers in all kinds 
~~ 


of Hardwood Lumber. 130 Central Way. 





Machinists’ Supplies, 
ARKIN & BOSWORTH, gand 11 So. Water 
dealers in Manufacturers’ Supplies, 
M achinery and Tools. 


Steel] Stamps and Stencils. 


hs EHARTY, J. H. & CO., Rubber sienesan 
Seals, Stencils. 92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, O. 


ie J. C. CO., Steam Boilers, Heavy 

i Sheet Iron Work, &c. Repairing prompt- 

ly executec 

\ 7 EBSTER,CAMP& LANE MACHINE CO., 
Founders and Machinists, 12 Main st. 


Alliance,"®, 


LLIANCK STEAM BOILER WOKS, Wm. 
L Murphy, Prop’r, manufacturer of all 
kinds of Steam Boilers. 


Canton, O. 


Wore LTY IRON WORKS, Mill Work, 
Bh Shafting, Engines, Imperial job printing 
press, etc. 


Meadville, Pa. 
VURRY & CO., general jobbers in Castings 
of all kinds 
Mansfield, O 


\ ANSFIELD STEAM BOILER WORKS, 
4 Manf 'rs of Steam Boilers, Oiland Water 
Tanks, and all kinds of Sheet Iron Work. 


Niles, O. 
YEEVES BROS., Manufacturers of Boiler, 
W Tank and Sheet Iron Work, etc. 
Toledo, O. 


) feet Se WESTERN SAW WORKS. Man- 
Fr ufacturer and dealer in Saws and Planer 
Knives. 
made to order 


Mould ing Bits of every description 
No. 8 South St. Clair St. 


Youngstown, QO. 
}: YNTERPRISE BOILER CO., Steam Boilers, 


4 Stacks, Sheet Iron and Plate Work, Oil 
and Water Tanks 





W. W. BRISBEN’S Patent Emery Wheel 
Malleable Handle, White 





Dresser, 
Hard Cut 


ters, Brass 






CLEVELAND, OHIO, U. S. A. 





-—— THE --— 


Detroit - Sight-Feed 


LUBRICATORS. 
Gates and Seibert pat’s) 
Are pronounced the best 

by more than 40,000 

Users. 
Simple in operation and 
always reliable. 

A lubric ator sent on 30 
days’ trial to responsi- 
ble persons. 

“‘T would not take five 
times the cost of my 
* Lubricator if] could not 
ime get another,’’ is the 
“Ky statement often made 

by users. Send for cir- 
cular and price list. 


Detroit Lubricator Co, 


Tha Beteen'A KItreet Detroit Mich. TS 


ATENTS: & CO0., 
atent Attorneys, 
9 Euclid Ave., 


Cleveland, U. S. and Foreign 
Patents ll Patent Cases 
Litigated. Searches and Opinions 
as to Scope, Validity, “nfringement 
and Title of Paten\ Send for 
pamphlet, 


Ss 











n 
wh filth th 














H. B. BROWN & CO. 


EAST HAMPTON, CT. 


We allow One Dollar to every purchaser | 
sending us this advertisement. 








Burgess Brothers, | 


DESKS, CHAIRS, DOCUMENT FILES, 

é LETTER FILES, 
SPECIALTIES. 

CLEVELAND, 0. 


TELEPHONE 


213 Bank St., 





FOR ALL KINDS IRON ano STEEL 


nate sttow 


~ ROOFING 





CEILING, SIDING, IRON DOORS, SHUTTERS 
Agnes SCOTT & CO. CINCINNAT!,OHIO. 














‘Tum IRON “TRADP Review. 


at 





MANUFACTURERS OF THE 
| Beec her Warm Air Furnace. 


Burns Hard Coal, Soft Coal, 
Natural Gas. 


Coke or 





ALSO 
Fleating and Ventilating Engineers. 


Estimates Furnished on Application. 


116 Viaduct. Works, Elm St., 
CLEVELAND, OHIO. 


&a>Send for catalogue and discounts. 


PITTSBURGH AND LAKE ERIE 


RAILROAD. 


“Cleveland & rittsburgh Short Line.” 


Office, 








Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South Kast. 


5 Through Trains Daily 5 


FAST TIME. NO DELAYS. 





‘For scenery picturesque and varied, 
Through valleys green, 'mong mountains ser- 

The people’s favorite route I ween, {ried, 
The P.& L. E. sits enthroned as queen.” 


See that your tickets read via 


THE PEOPLE’S FAVORITE ROUTE. 


EK. HOLBROOK, 
Gen’'l Supt., 
Pittsburgh, Pa. 


A. 3. Craar, 


G.P.&T. A. 





-. 


Cleveland & Marietta Ry. 


THROUCH TRAINS 


BETWEEN 


TRAVELERS’ RECISTER. 


Standard Time. 
Revised March 6th, 1888. 
N. Y., C. & St. L. R. R. Co.—** The Nickel Plate. ”’ 











Eastward. Arrive. Depart. 
Buffalo Passenget................ 10 40am 1045a m 
Chicago Passenger. ce GIO DM cececsce vag axe 
ESOC PICA vnscccireccsesescseccses ee SS ee erieres 

Westward. Arrive. Depart. 
CRICGKSO PASSER MOL «605.06 cicessscescncssccesess 6.30 a m 
Fostoria Passenger. 50pm sliio0m 
Local Freight............scceeserss OO SOF cdc ciscasneere 


i 
Rocky River Accommodation departs 7:40 a. 
m. ; 1:40 p. m. 
Euclid Accommodation departs 6:20 a.m. 
“Til trains daily, except Sunday. 
Cleveland & Pittsburgh. 


Arrive. Depart. 

New York Expresse..........s0. Iz50pm 745am 
New York Express. ...00:...0.:. 635pm ro5pm 
Alliance & Akron Accom...... 935am 325pm 
Ravenna Accommodation..... 825am s5o00pm 
Night PEDTOS «5 csciccscesssscess *5 25 a m*II 10 P m 
*Daily ; all other trains daily, except Sunday. 

Mt. Vernon & Pan Handle Route. 

C., A. & C. Ry. Co. Arrive. Depart. 
Akron, Col. & Cin. “ Flyer’? 540pm 810am 
Akron, Col. & Cin. Night Ex- 

PIVOBEB . 20s cencsesscvess asccreencnisseees 7ooam 8o00pm 
Akron, Col. & Zanesv'e Ex...1250pm lo5pm 
Akron & Orrville Accom...... g935am 325pm 

The Sp. m. train runsdaily. Elegant Pull- 
man palace sleeping cars attached. All other 


trains daily, except Sunday. 
Erie Railway. 
Depot, South Water Street and Viaduct. 





Arrive. Depart. 
N. Y. & Pitts. Express....... t§38am *825am 
Fast N. Y.& Pitts. Express*io55am *300 pm 
Mahoning Accommo......... {6 40am 
Pittsburgh Express.... = 
Youngstown ) | ee 
Mahon’g div. & Pitts Local *I1 40am 


» Mahoning Val. Accom.. 

4 Pittsburgh Express... 
New York Express... ... *800 pm 

iS *Daily. tfDaily, except Sunday. 
cept Monday. 


Cleveland & Canton Railroad. 
Standard Gauge. 


t4 30pm 
fh zopm Illopm 





}Daily ex- 


Depart for— 


Zanesville and Coshocton—6:30 a. m., 4:05 p. m. 

Canton- 6:30 a. m., 8:50 a m., I:15 p. m., 4:05 
p. m. 

Kent—6:30 a. m., 
m., “8:15 p. m. 

Bedford—6:30 a. m., * 
p. M., 2:00 p. m., 
m. 

Newburgh—6:Io0 a. m., 
11:20€.M.,1.15 p. m., 2:00 p. m., 
4:40 p. M., 5:45 p. m., *8:15 p. m. 

Canton and intermediate stations 
only , 8:00 a. m., 4:15 D. m. 


Arrive from— 


*8:50 A M., 1:15 p. M., 4°05 p. 


8:50 a. m., 
4:05 p. m., 


PISS Bs 2, BTS 
5:45 p. m., “8:15 p. 
6:30 a. m., *8:50 a. m., 
4:05 p. m., 


Sundays 


Zanesville and Coshocton —9:50 a. m., 6:25 p. m. 

Canton, 9:30 a. m., 11:30 a. m., 7:00 p. m. 

Kent—*7:40 a. m., 9:30 a. m., 11:30 a. m., 
m., *: ‘1s p. m. 

Bedford—6:00 a. m., 7:40 a. m 
a. m., 1:05 p.m., 4:15 5p. m., 
Newburgh—6:00 ‘a. m., 7:5 a. m. 

93308. M., 11:40 &. I., 3.05 Pp. m., 
§:35 P. M., 7:15 p- M., “7:15 p. Mm. 
Canton and intermediate stations 

only), 9:50 a. m., 6:20 p. m. 
Trains marked * run daily. 


Valley Railway. 
FoR AKRON, CANTON AND MARIETTA 
Depot foot South Water Street. 


7:00 p. 


» 9:30 a. Ries 11:30 
7:00 p. 





4:15 p. m., 


Sundays 





Depart. Arrive. 
Valley Junction Mail......... *7 40am “6 20pm 
Marietta Express........ firisam t220pm 
Valley Junction Express... “415 pm *“lo15 am 
Cleve. and Canton Express *7yoopm {8 roam 
*Daily. Daily, except Sunday. 
Wm. THORNBURGH, R. A. CARRAN, 


Gen. Manager. Gen. Pass. Agt. 
Cleveland, Lorain and Wheeling. 


All trains arrive and leave the Union Depot 
as tollows: 








THE FAVORITE 





—AND: 
PICTURESQUE ROUTE 
. TO— 

New York, Soston 


ERIE} amen 


The — short é 
clon ayes rhe yrtest and 


quickest Route to Pitts- 
burgh, Washington ard 
Baltimore & the South- 
east. 


New Central Depot So. Water St. and Viaduct. 


- part. 
No. 62, Accommodation........... ; 5am 
No. 72, New York Express.............. 8ioam 
No. 72, Fast Pittsburgh Express 8i0oam 
No. 64, Fast Pittsburgh Express...... ;00 pm 
No. 66, Mantua Accommo {20pm 
No. 68, New York Vestibule Limited pm 


No. 70, Pittsburgh Local Express 
No. 74, Jamest’n, Pitts.& Y’ngst'n 
No. 65, Fast New York Express 
,N. Y. & Pittsburgh Express 
.71, Youngstown Local....... 
No. 67, Pittsburgh Express Seeenenes 
No. 63, New York Express..........+++. 
No. 63, Pittsburgh EXpress.......-. 
No. 69, Pittsburgh Local Express f 
No 73, Mantua Accommo vaeeais cones” 7 20D M 
*Daily. Daily, except Sunday. 
Baggage checked through to all points Kast. 
Through tickets and information regarding 
the route can be obtained at office, 141 Superior 
street, and at Depot N.Y., P & O. Railt 
South Water street and Viaduct, Cleveland. 
A. M. TUCKER, Gen. Supt., Clevel:ind, O. 
L. P. FARMER, Gen. Pass. Agt «ew York. 
W.C. RINEARSON, Ass’t G. P. A., Cleveland, O. 
M.L. Fouts, City Pass. and Ticket Agt., 141 
Superior st.. Weddell House, Gleveland, O. 








THE PICTURESQUE 


Lehigh Valley Route. 


Two through trains with 
tached are now run via this be rig scenic 
route, between Suspension Brid Buffalo, 
New York and Philade Ip yhia, leax ing Suspen- 
sion Bridge 8:35 A. M. and 3:40 P. M., Buffalo 9:15 
A. M. and 5.30 P. M., connecting with all trains 
from the West 

Passengers between the East and West pass- 
ing over the famed 


LEHICH VALLEY ROAD 


will experience the pleasure of a trip through 
the most magnificent and picturesque scene ry 
in the world, presenting an ever-v: urying pano- 
rama of delightful sur pt ises 

Double track, steel rails,;magnificent road bed 
and unrivaled equipment, all combine to 


make the 
LEHICH VALLEY 


the favorite and most desirable route 
the East and the West 

Anthracite coal is used entirely, guarantee- 
ing the passengers PEFIECE freedom from the 
dense volumes of smoke that so greatly annoy 
passengers on lines using Bituminous Coal. ~ 


E. B. BYINGTON, 
Gen’! Pass. Agt., South Bethlehem, Pa. 


Wheeling & Lake Erie Railway. 


THE NEW THROUCH LINE 
BETWEEN 


TOLEDO 


AND 


Bowerston, Pittsburgh, Marietta. 


Pullman cars at 


between 
























































: THROUGH COACHES 
: . Depart. Arrive. 2 
° Toledo, Cleveland and the Ohio River. Wheeling Express............... 645am 6s55pm BETWEEN 
o : i Uhrichsville Express............ 400pm 920am 
N r Wi H : The shortest and best Route via Marietta to OscaAR TOWNSEND Gen. Mang’r i Toledo & Marietta 
a C 1] ' fl ij | [, Washington, D. C., Charleston, W. Va., Thennc leenera Betwee: 
¥ m fi d C ce C 0 ° Parkersburg, W. Va., and the South. varouge Cheepars Between 
tent \ 7, 1888, is fact Lb 
atented April 1 is manufa boa Diséct eoneeeines ut Galen Made, wie ae & IB PITTSBURCH AND CHICACO. 
JOHN HOSFORD. - “onroeville. me great through lines to all Points RG AND DAY COACHES BETWEEN 
| 
DO C. FOOTE. Avert at Kansas City. Mo. | Toledo and Pittsburgh, Via Akron, Cuy- 
haan Wee, 4 nis Wi WEST, NORTHWEST. SOUTH. SOUTH- Yuan INKS. ° hoga Falls, Kent, Kavenna, Leavitts- 
ferent widths ; no trouble to load the He t WEST AND SOUTHEAST. ee ae one 
vl Rei Sean Kor dem iplive circulars : ® C/N C/NNAT/.© and Allegheny. 
es noniatis Mmecmtion * 
Lowest Rates. Quickest Time. AW INK USED°ON THIS PUBLICATION. The Only Line running through 
— Best Accom modations. . 66 
¥ BEAUTIFUL ZOAR.,” 
Tickets sold and bag: ige checked through | 
to destination. Re lia ble information and best 2nis 1ine will be completed to Wheeling ir 
rates will be furnished by any agent of the July, 1589 
> Popular C. M M. D. WooprorRpD Jas. M. Hatt 
: ' , ; In widat} : T. WIKOFF r &® Rie . Gen’] Manager sen'l Pass z 
Detroit & Cleveland Steam Navigation Co. | 47.8 780"Fe arer, WE: RICHARDS, | RAILWAY. | en'l Manage Gen Agent 
Office and Wharf 23 River St. -— 
ARRIVE. DEPART. ABORA ORY : : 
Detroit Steamer te ooa.m. | > mm. L a‘ se T | Direct route, Columbus, O., to Circle- RRAY & AIS 5 
For Mackinac and Lake Huron ports take 1 ville, Chillicothe, Waverly, Ports a “e 
Thursday's steamer City ticket office 224 CHEMISTRY - Np FA PHYSICS mouth, Ironton and Ashland, Ky. THE BECKMAN 
Bank street. {Daily except Sunday. ‘ + Three trains daily except Sunday. +204: SUPERIOR: ST: 
Tests of Ores a i Stren erty Material re- | Favorite route, North and West, mak- ZL 5 o. 
quin ig expert work a specialty. Address, ing close connection at Ashland, Ky., EVELAN 
a. es ELSOM, with the Chesapeake & Ohio Ry., 
WTR al New Albany, Indiana, through the canons of New River, a 
AYE witla TT: passing White Sulphur Springs and ‘W B 
3) )) THR M OR¢ ai MACHINE C0., the many Summer resorts of the Alle- OOD NGRAVING. 
iw NUALS ghenies in Virginia. E 
GaN AO : : LECTROTYPING. 
MANUFACTURERS O1 < 
Universal Milling Machines. Sne 1 Toole Shortest and Quickest Route to Rich- PHOTO-ENGRAVING 
nd Gauges, Milling Cutte na Sh pular : mond, Lynchburg, Newport News, S 
nocal Muakeatsee. tea eae Old Point Comfort, y <3 H T | 
ting, General Jobbing samen eon en . BY INES ALF 0 E. 
} PPALAARe : ite Rane : 5 J. ROBINSON, Receiver, JNO. J. ARCHER 
(rievee mention this paper, 41 West Superior St. Viaduct.) CLEVELAND, 0 | Columbus, O. Gen’l Pass. Agt 
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13 Sizes In Stock. 
5 to 250 H. P. 
3,000 in use in all parts of the Civilized World. 





Tee IRON TRADE Revirw. 





SELLING DEPARTMENT IN THE UNITED STATES. 


CONDENSING OR 
COMPOUND, ,ZOnsENsine OR WE ST } Ni C H T | CE BOSTON” 
16 Bises, & to 600 HP. Mot yot equaled by any form of Bngine for PITTSBURGH, 


HIGH FUEL DUTY AND SIMPLICITY. 


STANDARD. 


Hathaway Buil 3 | 

CHICAGO, 1 Street, . 

eT ele eg ae 
KANSAS CITY, 312 Union Avenue, : 
~ P. DENVER, 1830 Seventeenth Street, 
’ OMAH 1619 Capitol Avenue, F. C. Ayer. 

| SAL cit $F pasos 

ontana 
JUNIOR. 6 Sizes in Stock, 5 to 50 H. P. BUTT ; x t Machinery Co. 


AUTOMATIC CHEAPER THAN 
Well Ball Economical haan Scat te aan 


All the above built strictly t 
e Repairs Carried in Stock. ok me yy —— 





eable Parts. 
ustrated Catalogues. e 


SAN F ANCISCO, 21 and 23 Fremont St., Parke & Lac 


ALLAS, xX. Imp. & Mch. Co. 
CHATTANOOGA, TENN. . E. James & Co, 


sect [NeWestinghouse Machine Co, pessenuets ze [pea moc 
PITTSBURGH, PA.U.S.A. 








NEW TANGYE BUCKEYE AUTOMATIC? CUT-OFF 
25 to 1,000 H. P. 


These engines are the combined result of 
long experience with automatic cut-off re gu- 
lation, and most careful revision ofall details. 
They are designed and constructed for heavy 
and continuc us duty at medium or high rota- 
tive speeds Highest attainable Kconomy in 
Steam Consumption and superior regulation 
2 guaranteed Self-contained automatic Cut- 
= Off Engines 12 to 100 H. P. for driving Dyna- 
mo Machines a specialty. Illustrated Circu- 
lars, with various data as to practical Steam 


In Use, Over 1,000. 





Engine Construction and performance, free by mail. Address 


BUCKEYE ENCINE CO., Salem, O. 


SALES AGENTS: Ww. L. SIMPSON, 301 Telephone Building, 18 Courtlandt Street, ’N. =. 
N. W. ROBINSON, 154 Washington Street, Chicago, Ill. ROBINSON 


& CARY, St. Paul, Minn. 
KENSINCTON ENCINE WORKS, Limited, Philadelphia, 


Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania. 
Delaware Maryland and Virginia. 


WILLIAM TOD & CO., Youngstown, 0. 
THE PORTER-HAMILTON ENCINE, 
The Hamilton Blast Furnace Engine. 








Hydraulic Cranes and Accumulators. 
@@ Heavy special machinery generally. Send for illustrated catalogue. 


HEADQUARTERS 


——FOR-"— 


WOOD SPLIT availa 


A large stock of the 


Wilburn, 
Best in the Market. 
Engines and Boilers, Shafting and Hangers, 
Mill Supplies, Etc.. Estimates given 
on Electric Light Plants. 


THE GEO. WORTHINGTON CO., 


59 and 61 St. Clair Street, 
CLEVELAND, O. 


Otto Gas Engine Works, 
SCHLEICHER, SCHUMM & CO., j Philadephia. 


"2 Chicago. 














Horizontal OTTO Gas Engines. 
Vertical OTTO Gas Engines. 
Twin Cylinder OTTO Gas Engines. 
Combined OTTO Gas Engine Pumps. 
Combined OTTO Gas Engine Dynamos. 


SIZES: 1, 2, 4, 7, 10, 15, 26 AND 60 HORSE-POWER. 


Harmar Foundry & iccatas Co. 
STEAM PUMPS. 


General Machine and 
Foundry Work. 








Hoisting Engines. 
Derrick Feet. 





Derrick Powers. 





Works, HARMAR, O. 


ENGINES. | 





NINE WORKS: 


1p EN OI F VOR 
‘ER MANUFP rac UR PACK BOILERS, 


,PENN*® 


THE ATNA MACHINE COMPANY, 


SOLE MANUFACTURERS OF THE 


Aetna Medium and High Speed Engines. 


800 to 1000 Horse Power. Latest Desig 


For Rolli Mills, Fu 
rr elltos ee ee Ses 
Manufacturers of 


Upright Engines from 10 to 160 8. P. 


Rolling Milland Sportal Machinery 
Light and Heavy Castings, and z 
MM. V. SMITH’S 
Cas Producer and Furnace. 
ENGINES ALWAYS IN STOCK. 




















Warren, + Ohio. 
\ Pao BOILER“ VWVoRKS- ss 
piPtey sche p S RUSSES, Bua Fyunces 


Dik SRS. EARooF ROLLING MILL WORK. 


MB. POLLOCK XC YOUNGS TOWN, O. 





OF EVERY 
RIiPTION. 





FREY Sit BRICK gi 22: MACHINE 








Factory 


from/to 20inches I3stylesCLAY CRUSHERS 
Machines with or without Crushers. 6 different Brickmachines.= 


AUTOMATIC 


VERTICAL ENGINES. 


Especially designed for 









E.H.JONES &CO., 


223 and 226 River St., CLEVELAND, 0. 


ENGINEERS *° CONTRACTORS. 


Small Electric Light Plants. 
Perfect Regulation. 6 to 20 Horse-Power. 


Send for Specifications and Prices. 


Worthington Steam Pumps, Electric 
Light Engines and Automatic and 
Slide Valve Engines of all 
Descriptions. 

LLOYD & STERRETT, 
ERIE, PA., U S.A. 
#@ Mention this paper, 





Steam Plants, Complete, Fur- 
nished and Set Up. 






























<n 











rs 








m=HROULES, 
THE GREAT STUMP SND ROCK 


ANNIHILATOR., 
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COLUMBUS MACHINE CO., COLUMBUS, OHIO, 





Punches and Shears—Single and Combined ; 


®@ Blast Furnace Engines on Hand. 





MANUFACTURERS OF 


Blast Furnace, Stationary, Portable and Hoist Steam Engines, 


Boilers of all descriptions ; Rolling Mills ; Drop Presses; Shears for Rail, Bar and Plate Rolling Mills; 
Boiler and Sheet Iron Rolls—Hand or Power; 
Boiler Makers’ Shears and Punches; Shafting; Couplings; Hangers and Pulleys. 


Blowing Engines, and Blast Furnace Work in all Its Branches a Specialty. 
ALSO HEAVY CASTINGS AND MACHINERY WORK. 














-_ 
Ss 





W. G. HYNDMAN & 


EOR EIGHT TEARS 


We have been manufacturing Corrugated Sheets of 


All Gauges, Covering Two Feet Wide. 


CO., 52 & 54 East Second St., Cincinnati, 0. 





Thompson Manufacturing Co., 
CLEVELAND, OHIO. 


sak SRRUGATED ew ARON. 


Z — CURVED — OR STRAIGHT. - 


We want to mail you our 


Miiustrated Cataionue 


(84 pages), the finest ever issued by a roofing company. 













PAMPHLET. wh 


i 


Stamp before a blast. | Fragments after a blast. 


6 sTROUGEST and SAFEST EXPLOSIVE 


Renown to the Arts. 


= POWDER, FUSE, CAPS, 
Electric Mining Goods, 


AND ALL TOOLS FOR STUMP BLASTING, 
FOR SALE BY THE 
HERCULES POWDER COMPANY, 
40 Prospect Street, Cleveland, Ohie, 
J. W. WILLARD, Manager... 

















s* (UPOLAS, FORGES. FURNACES &c. 
XHAUSTERS,OTEAM FANS. 











HEATERS & VENTILATING WHEELS: 











Fulton Steam Boiler Works, 


JOHN T. CAULFIELD Proprietor, 


STEAM BOILERS 


Also Smoke Stacks, Tanks, Pans, Breachings, Heaters, Ete. 


Works just North of Union Passenger Depot, RICHMOND, IND. 


aQa@ Write for Estimates. “@a 


Noft Steel Plates and Sheets, 


CORRUGATED ROOFING 


Galvanized Iron. Patented Leveled Sheet. 


THE STANDARD IRON COMPANY, 


BRIDGEPORT, OHIO. 








antl’) 
GARRY S§S 


GARRY. IRON ROOFING COMPANY, 
The Largest Manufacturers of Iron Roofing in the World, 
MANUFACTURERS OF ALL KINDS OF j 
| tron Reafing, Crimped and Corrugated Siding, tron Tile 
or Shingle, Fire-Proof Doors and Shutters, 
tron Ore Paint and Cement. 
Iron Frames for Roofs and Buildings. 
No. 152 MERWIN ST., CLEVELAND, OHIO, 
8# Send for circulsrs and price lisi Yo. A 


=-GARRYS 
GORRUGATED 











The Kanneberg Roofing Co., Canton, O., 


(The Originators of Strictly Genuine Steel Roofing.) 
MANUFACTURERS OF 


CORRUCATED IRON 
Four Sizes of Corrugations.) 


; imped Edge Iron Roofing and 

Siding, Beaded Iron Siding and 
@eeCeiling, Water Proof Building 
ie Paper, Ready-Mixed Paints, Etc. 


LIST AND SAMPLES, 


THE KANNEBERG PATENT 


LATEST IMPROVED 










LOASATAE RS Aarery 
i: PRATWY [re mcr 
FOLDED LOCK SEAM ji) 


StrictlyGenuine Steel Roofing 


WRITE FOR CATALOGUE, PRICE 


SUPERIOR ROOFING: IRON OR STEEL! 


Siding, Ceiling, Arches, Lath, Sole manufacturers of the celebrated 





Patent Edge Corrugation.- 


THE CINCINNATI CORRUGATING CO. 
SYKES IRON ROOFING CoO., NILES, O. 











SYKES’ All my Iron is 
Re-Rolled and 
IMPROVED . KBox Annealed, 
Best Roofin the Fe well Painted on 
Worl both sides with 
Suitable for all Best of Paint 
classes of and Pure Lin- 
Buildings, seed Oil, 
Easy Put On. 





f= Send for Circular and Price List, and mention this Paper. 





CAMBRIDCE ROOFING ee-. Cambridge, O., 


Manufacturers of 


Plain, Rolled, Crisened 
Edge, C« rrugate dand Bead 


CROWLS PATENT ST AN DAN G ed Roofing, Siding anc i Ceil- 
. - ing 
STEEL “ROOFING 


ee 


PURE STEEL A SPECIALTY. 
B@-Send for Descriptive 


NN SEAM 








Catalogue. 
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Established 185 30 Years’ Business. 


E. C. ATKINS & COMPANY, 


MEMP a TENN. 








INDIANAPOLIS, IND. MINNEAPOLIS, MINN. 











MANUFACTURERS OF 
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CIRCULAR, BAND, GANG AND CROSS-CUT SAWS. 


Write for Prices. Agents for Tanite Emery Wheels and Grinding Machines. 





STILWELL’S PATENT LIVE STEAM-FEED WATER PURIFIER. 


(HORIZONTAL STYLE. 





Removes all Impurities. Entirely Prevents Scale in Steam Boilers. 
CATALOGUE ON APPLICATION. 


STILWELL & BIERCE MANUFACTURING CO. 


DAYTON, OHIO. 





OLD 


‘aa 6S CLEVELAND TWIST DRILL CO., 888. 





SEND FOR CATALOGUE. (or Lake & Kirtland Sts,. Cleveland, 0. WRITE FOR DISCOUNTS. 


RELIABLE REET Y bess ate ne 
the merits o. 


| RELIANCE SAFETY 


Water Columns. 
It pays to keep posted. Man: 
| ' of the largest ccrporation 


have found it profitable te 
| discard the old appliances,and adopt 

these sate-guards. There is always 
| economy in sa‘ety. Send for illus- 


trated price-list. RELIANCE GAUGE CO., 


827 Sheriff St., Cleveland, O. 








Key Seating Machines and 20-inch Drills 


A SPECIALTY. 
Send for List of 


New and Second-Hand Lathes, Planers, Drills, 
ENCINES AND BOILERS, 


Or anything in Machinists’ Tools or Cupstics. We 
will be pleased. to quote prices on Machinery 
Delivered in any part of the United States. Write 
for prices and catalogue to 


W. PP. Davis, 





WORKS AT NORTH BLOOMFIELD, N. Y. 





C. H. COLLINGS. Cc. H. PRITCHARD, 


CONGER & COLLINGS MANTEL CO. 


Wood Mantels, Tiles and Grates, 


CAS FIXTURES AND ELECTROLIERS, 
WROUCHT IRON SPECIALTIES. 


217 to 223 Euclid Avenue, CLEVELAND, 0. 


NEW AND IMPROVED 


{7-Inch Engine Lathes. 


Any length of bed. Workmanship strictly 
first-class. 


The Muller Machine Tool Co., 


8TH AND EVANS STS., CINCINNATI, 0. 


SHULTZ RAW HIDE BELTING. 


Furnished Single, Double and Light-Double Pegged, Sewed, Rivetted or Cemented only. Guaran- 
teed superior to the best grades of oak-tanned. Stretches less and will transmit more power. 


Parkin & Bosworth,?4"? | SOUTH WATER sT., 


The Kilby Manufacturing Co. 


CLEVELAND, O. 


Recent extensive additions to 
our Shops and Machinery makes 
our Plant one of the largest and 
best equipped in the country. 

We are now prepared and have 

facilities for doing Foundry and 
Machinist work of every descrip- 
tion. Shall be glad to furnish 
estimates on application for En- 
gines, Boilers and other heavy 
machinery. 























The STAN DARD TOOL Co.,§ 


CLEVELAND, OHIO, 
Manufacturers of 

INCREASE TWIST DRILLS, &c., 

TAPER SHANK DRILLS , 
Straight Shank Drills, 

Machine Bit Drills, 

Screw Driver Bits, 

Bit Stock, 














Sockets, 
Hand and 
Shell Ream ers, 
Standard Cauges, 
Milling Cutters and Special 
Tools, Morse Taper Reamers. 
Standard Patent —— 


Twist Drill Grinding Machine. 
New York Office, 33 Chambers Street. 








PRESSED WROUGHT IRON OPEN TURN BUCKLES 


AND 





The list retail price of this Buckle is less than one-half the wholesale 
price of inferior goods when we commenced to manufacture, and 
dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods. 


CLEVELAND CITY FORGE & IRON CC.., CLEVELAND. OHIO. 





®@ USE THE BEST. +e 


The PENBERTHY IMPROVED AUTOMATIC 


INJECTOR. 


A Thoroughly Reliable and Simple Boiler Feeder for Station- 
ary, Marine and Portable Boilers. 


POINTS TO BE CONSIDERED. 


They have only two VALVEs to operate, only one after 

water valve is adjusted. They require no wat hing, as they 
RESTART AUTOMATICALLY if feed is broken. They lift 18 to 
20 feet, and hot pipes don't affect them. They work from 
25 to 135 and 160 ths. pressure on water at natural tempera 
ture. The working parts are interchangeable and cz in be 
taken from Injector without any tools or breaking con 
nections. 

Send for circular, price list and discount. 


PENBERTHY INJECTORCO. 


DETROIT, MICH. 








REYNOLDS BROS., 


MANUFACTURERS OF 


Hand Cut Files 


AND RASPS. 


We solicit the commercial 
trade only 


133 & 135 N. Water St., 


The Hart or Detroit 


Emery-Corundum 


WHEELS AND MACHINERY, 
a. WENDELL COLE, M.E., 


Box 152, CHICAGO. ILL., 
or Box 84 COLUMRUE, O 











COLUMBUS, OHLO. TOLEDO WIRE WORKS. 


Old Files | Recut and | F. Powell & Co., 


‘COAL sc RE =NS, 





Warranted Superior to 
any Machine Cut and | 
Lead rempered in the | { Wire Bank Railings, Plant Stands, Fire- 
market. Send for price Proof Lathing, &c. 

list. SUMMIT STREET, 


+ O'SNEWNiO>+_} 





TOLEDO wUHIO. 

















SDs 


Seah: Males, 





| 








